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• Jt develops from the splanchnic mesoderm . 
mmL * tod'ojerncorea in front of buccopharyngeal membrane 

* timeofappearance« Jurina lhe "$£u~£° 

a - {the external FORM OF the h ear 

(D primordium of the heart s 

* the primorchum of the heart is represented by a group 
of mesodermal cells Called an gioqenctic ce lls which 
he in the ant- (Cephalic) part of the embryonic disc 
infront of the buccopharyngeal membrane 

* ^ en ttf bead fold is formed, the heart primordiam 
tecomes ventral in position - 

(1) formation ojr_Z endocardial heart hik es : 

* the angle gene tic alls uni! give rise to Z endocardial heart 
lubes Which lie very dose to each other in the middle line 

( 3) formation ^[Single endocardial heart tube: 

the Z endocardial heart tubes soon unite together forming 

a single heart tube which will form the endocardium of the heart 

^ * ** *** • •• • • 

(4) Formation of the myocardium & the eoicardium: 

the splanchnic mesoderm surrounds the endocardial heart tube 

jlbl 

forming'nyoepicardial mantle which differentiates into the 

_ _ ___ _ — • • *• -* *” **• - * ' 

grtyoCarclium^ £* the epicardium of the heart • 

(5) lheVeriCardial Cavits bounds the heart tube which 

suspended to the roof of the Cavity by the dorsal meso Card turn 

(6 ) thedersalfneS0Cardium disappears later on leading to thi 

Formation of a passage dorsal to the heart tube Called 
the t ransve rse sinus of the pericardium • 

pericardial cavity 
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3 Constrictions 


e> 


rt tube Info 4 chambers - 

appear in the primitive heart tube 
^ n ^° U dilatations (primitive chambers): 

a*”-**:' 

st Crania! part of the heart tube - It supper 

is Called f-L ~ ~ - }r 

Che truncus arteriosus tohich gives rise 

t* aortic arches. 




divid 
(a) 

the 


s y>. 


7 ~f yentneje ( Common ventricle) : 

hel ™ «*» bo,bus ZrJn 



.'septum 
httraversum -' 


<C> 0£ e?™l>?ejUhum C common atrium) 

5 ^ OUJ c f nvrnon ventricle 

* **** M — ^ ^ /s the ana st Cauda! part of the heart lube- It 

IIJ'ZkI* r l7ried ' an port z fiorns it ) receiving the veins The sinus 

a hrSl ^bedded in the septum transvenum but taler separates from it ■ 
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the heart tube grout nmuch faster than the 
pericardium So. f it oecomes folded to farm a U-shaped 

tube $ / 

“ ventricle mow Ties' beJoiO both but bus Cordis 2 the f fe' c 

* II 

primitive atrium * ' ^orncl 




heart turn 
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ds a re suit of the rapid growth of the Cardt 
loop, d becomes S- shaped having .• 

- the bulb us Card is lying in front f to the Ki-Side 

- the primitive ventricle a o h. in the Lt ;; 
of the primitive atrium 

- the Sinus venosus lies behind the primt t, 

odrium > ^ . 
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the internal structure of the heart 




1 FATE of the sinus venosus 


Ihe Sinus venosus is the 'most CouAa i part 
of the heart tube & receives ail the veins 
of the body of the F'oclus 

■ Structure], il /$ Formed of asm at! 


median part 2 Lot horns :Rt lLt: (5 


Kt-Common cantonal >' i^mmonraiUnttlv 


* Bach horn recei ves the foil 


o wing veins: 


tV Vitelline vein - from t he y olk Sac 
(ft) Umbilical vein' from the placenta 

( 3 ) Common Carolina] Vein ( formed by the 
union of the ant- 2* post■ Cardinal veins') from 
the body of the embryo itself 

& "Tfe Sinus venosus opens into the primitive atnum by a si no-atrial orifice 
guarded by Fit -\ it- valves- 

* CHANGES OCCURING IN THE SINUS VENOSUS *-*>*«™" 



(j) Jne in size ^ 

due & decreased blood reaching it because: 
(a) both It-vitetlineli Lt-umbihca] veins 
lose their Connection with the sinus venosus 
(jj) transverse anastomoses develop shifting 
blood from the it—sided veins to the Ftt- 

3ided veins and 05 a resul t ~ 

«, the U- sinus horn becomes smaller & 
forms the Coronary sinus 
f the U Common Cardina l V- forms the 
o blique v - of LI • atriunn (which ends in 
the Coron ary sinu sy 
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W Fate of the, at-horn A the part ^ S ' nUS | 


& become absorbed into the Rt-Side of 

e primitive Common atrium St mill Inter 

™rm the post •smooth part of the Rl- 

Qtrium (Called the sinus venarum- - 

tljeRt> umbtlicajj^: disappears Completely 

&£ ^iyitelline V. forms the uppermost part 
°f the J^cr 

(3) fate of the Rt!-& IM Venous Valves of 


(3; fare °f the Rh &Lt* Venous Valves o f I \£f 

the sinoatrial orifice t y 

Oto the l&jvetjous valve : fuses with the interatrial vh 

septum* Z\ 

(b) &&:yMousyajyej itsupperpart forms the (*( 

crista ter minciis while its lower part forms the l Cj / 
Valves m- the Z'V*C & the Coronary sinus * 

(C) the Seotum coiirinm 
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eijsnou* LtyenotO 


- & Lf * venous 


valves at the cranial end of the sin oatrial orifice : forms the lowerpart of crista terming 

(4) Fate of the- Veins draining into the sinus venosus : 





* ujctran^versc anastomosis between 


the 2 ant Cardinal Veins will form the left 

innominate Vein *---- 

- the upper part of the Rtant.cardinal V- 


forme the Rl. innominate v—-—' 1 ^ 

-the lower part of theRt.ant.Cardinal V - \<\ 

+ the Rt- Common Cardinal V , form the S • V-C'X 

-the whole Repost-Cardinal V .: f/\ 

forms the upper part of themygos V -> £ 

- the Lt* Common Cardinal V: = / 

forms the oblique v- <?/* IP atrium* I 

-the Lt*ant* Cardinal Vein: \ 

—- y \ 

forms the Lt- sup. intercostal V’ I 

-the. Lt-post-Cardinal V -: forms the (: 

distal part of the it- sup. intercostal vein . 






oblique v . of Lt • ptriurrj 
\^absorbed Lt. Ceirttn-(ordinal^ 
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^ Coronary sinus 

(absorbed Lt. sinus horn) 







2- DEVELOPMENT OF THE ATRIA 



the atrioventricular Cana! becomes divided 
(tricuspid) * U- (mitral ) canals fythedevc. 
of th e Septum tnter medium q S fallows : 

ilions Called the Vet 

0 •*“ * 

_ 1°J1S appear in the ventral 

Sadorsal walls of the atrioventricular canal 

* the 2 endocard.l cushions approach each otherSi fuse 
together forming the septum intermedium which divide 
the atrio ventricular c tonal into 2 halves (Kt- % Lb)- 

» ~ "* " ---- ^ - f -- 

^Division of the P rimitive Common atrium into Rt-&Lt-halves by 

the development of the interatrial septum i 

the interatrial septum develops from ^sources : 

KO the septum prirnm (the & septum to appear)* 

(b) the septum secondum (the 2n<J s> a p )* 

(c) the septum intermedium oFtheA-v Canal- 

(} - W 'th* Septum primum 

• i 

-it is the firstseptum todevel 
-shape: 

mmmwmm 


t— sinoatrial 


- Origin & Counse l it arises from the dorsalfy placed ro °f 
of the common atrium (on the U-side of thesinoatrial orifice) 

& descends in the direction of the septum intermedium 
until Its ventral \ dorsal hams unite with the ventral ^dorsal 
endocardia! cushions of the septum intermedium 
-fate i die septum primum divides the cavity of the primitive 
atrium incompletely into Rt-&D-halves because its lower 
crescentic border is still separated from the septum intemedh 
by a gap Called the Ostium primum * As development 
proceeds, the fallowing changes take place *. 

(a) the ostium primum becomes obliterated as a result of the 

Caudal growth of the septum primum & the proliferation of the endocardial cus 

i _ i „i ?, j ^ A JjiMi . —. _ . - it r 
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fthe Cephalic part of the Septum prfmum- 
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« sinoatrial orifice j 

(& -Septm SeanJm 

“PPftjfa oferffe formation of the septum primum ■ / \ W <J ■ 

*~!S£eilikcseptumprimumMsSicIsk-stoP^ I ' /¥ \ ^' 

™7 n S a loueraescentieedaeuiith 2horns Ivaitral \ ffl A \ i 

*£•*>• ; " U Fla ) | 

—■iS ^Qxirsg • it arises from the roof ofth* common l^J\. fa?J 

atrium (on the Reside of the septum primum t to the Nh. ^ „ « Jylj * ■» 

of the Sinoatrial arif/ce)&descerds CaudoUjin the 
tiection of the septum i nte rmedium until its thorns fuse \ SSB&m 1 

101 th the endocardial cushions of the septum intermedium- 
*Rikej the Septum secondum overtops the ostium secondum 

/fcs Caudal cresentic edge is still separated from the rflj 

Cephalic free edge of septum primum by agap culled & ra w ** 1 
which gradually gets narrower by the Ctuudalyowthoftheseptitn^^juu////f///nm 
xcondmrfhe foramen ovale finally Closes at birth due to firm V ^< 1 11 /(({ 1 1 * 

appwhon S/fusion between the septum primum&secondum to form the interatrial septum • 
*£njbtyroloqfcal remnants of the Z foetal Septa in the adult heart * 

(a) fo ssa ovalis : represents the part of the septum primum enclosed ftif v\-\ 

by the 2 horns of the septum secondum. I^\y .-^A \ 

(b) mmlusjpyglis: represents the free caudal edge of the septum secondum . \ 

(3) Absorption cf t he Atria-Ventricular Canals info the atria: 

eaui of the R l -Z the lb atrioventr icular Canal becomes absorbed into the Corresponding atrlm 

Wlfcbsorption of the pulmonary veins intotire U- atriu tn: 


- At first, a single pulmonary V- opens into the dorsal wall of the U.atrium.This sinale v. is 
Formed by the union ofRt-m. Veins each of which h farmed by z veins emerging fL alum 

7 C °T n pulm °" ar J **&» Ztributaries become abjrbediato ’ 

- 110i fe Lt ' atrium &a,us fe 4 P^monarr veins open separately into the U-atrim 

EMBRYOLOGICAL COMPONENTS OF Eflnw 


Components of the Rt> airnmT 


—fossa 

ovajis 




0) the Rfc h of the Common atrium: forms 10) the U.k a the r«n«Z .—I- r — 

the amah ant-parts the aurlcl, I .. . . . Comm °n atrium -.forms 


the rough ant*part+the auricle 


«, a. . ~ . . „ ** aurfcfe °fthe U-atr/um 

i .ihe absorbedKt Mcmtllf^Repast- (ytheabsorbedU-fii-V canah Unatho 

® the absorbed sinus venasd?^. & the absorbed pul m,eiT}^ 


( 3 ) the absorbed puli 


remaining 
smooth part 



ematurc Closure of foramen wnt* • 

* anomaly is characterized by premature Closure 
of Foramen ovale in the intrauter inelife ■ 

* This IS a Serious anomaly leading to massivAUyper- 
lmf>hj of Jit- atrium & fit- Ventricle with underdevelop, 
merit of Lt-atrium 2, it- ventricle * 

* anomaly usually leads to th jdeath] oflhe foetus 

shortly afterbirth- 


j 






Q)probe patent foramen ovale * 

# formally, the Foramen ovale closes Completely at birth- 


* In 20-25 /• oF people j a probe Cart be passed through 
the Foramen ova le - 

* In this anomaly the deFect is so small that blood Cannot 
pass between the 2 atria- 



ffab* Pairnt 
pc A/#** 1 aV *l 


i Ostium secondum defect •• 

. % 5 is a Serious anomaly in which there is a large 
opening between the 2 atria. - 

x It is due tb either: 
la) excessive resorption of septum primum or 
&(£f improper formation of aeplum Secondum ■ 

*-%is anomaly ieaJs te Cganosis ’ <i'-w! r r"- ; f 


Offo/rf Fecof Ju** 
ok fr r' 


G+. A 


l^r- A 
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(id Complete failure of for mation of tbcmtcratrial 

septum ■■ 

* 7 his is the mast Serious anomaly of this group where 

both Septum primum bSeptum Secondum h<\ to 

develop * 

*7fie heart IS thus formed of ^chambers: Common 
atrium & 2ventricles i-t t rilocular hear t■ 

cjJU 1 cJW 
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ventricular Canal 


* this anomaly is due to Complete failure of ( A V v 

f usion of the ant- \ post- endocardial Cushions leading //§^ m ( 
f Q dure of formation of the septum intermedium which ft 
'normally divides the atria- ventricular Canal into Z halves • \ 

* ^ ls an °maly is usually accompanied by ft trial sept a! \k 

defect a, interventricular Septal defect as the endocardia! cushions 
share in the formation of the interatrial & Interventricular Septa 

( 2] Ostium Primum defect : f\**m 

>rThis is due to partial (incomplete) fusion of the e $ 

Ont- 5, post • endocardial Cushions leading to defective a r 

formation of the Septum intermedium■ ur a 

* The Septum primum fails to join the septum L 

intermedium leading to failure of closure of the ik M 
ostium primum . 


persistent 

A-V Canal 
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Upturn 

prfrnumt 


3) Tricuspid atresia -— -— - 

* This anomaly is due to fusion of the cusps 
of the tricuspid valve leading to its narrowing 

#* This anomaly is usually accompanied by .* I 

0) pa te nt foramen o vale 

(2) hypertrophy of If ventricle ■ 

(3) patent interventricular foramen- 
(h) Small HI ventricle ■ 
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3 - development of the bulbqventricular region 


l,)1he bulbus cordis lies at first 
to the right side of the primitive. 
Common ventricle with a dee. p 
sulcus inbetu/een them- 

the sulcus belu/een the Common 
ventricle & the bulbus Cordis 


becomes gradually obliterated - 




(3) the bulbus Cordis moves to the left 

to lie in front of the Common ventricle- 

( 4 ) the proximal part of the bulbus becomes 

absorbed inside the primitive ventricle 
to form the Common bulboventricular 
chamber 

*Fate of the bulbus Cordis: 



: forms the trabecular part 
of the Kt- ventricle - 
(2) its middle part: Forms the outflow tracts of 
"the Rt~&Lt' "ventricles (the infundibulum 
of the Rt ventricle & the vestibule of the It 
ventricle * 

13) its distal part * becomes divided by a spiral 

septum into pulmonary trunk U ascending 
aorta (seepage io)- 
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^ ^f^ 171 f ormation in the buibo\lentricular region 

I 1 / 9 ' ° < — e ^°p i venb ofthe 2 veribrides and 1 

0) flt ^ jgg aorta & pujmona ?y fn/oic 

develop t °f the in terventricular septum urZjsr\ 

as a crescentic ^ °^ e ^^wntricular chamber/ 3 ' 

grows ^ > hii^?^i n ? rwntricularseplu ^ 

w»e iltwtr- °- «-* / #IN/^,\ 

~fhe Cavit CtU 1/Ss s until the septum inlermediunil .' ,''\ '•**•', 

incomplete?- T Wntr ' W£ 'SthussubdmdeA i i** 

„r,y, £fld, i<r ° ^ tU Ventrides which Communicate\ 1. A*""-**?! 1 

<M *" eac/i other as well as uiiih the hulbus cordis \ V :, • ';X 

tf, T^ 5 **"*» «£** Course-Later, h_4 

J use together formmq aortico-pulmonary *. ?,h, m ^ 

CW ife distal part ofthe bulbus becomes divided by the XT' -J ^ 

aortopulmonary septum into ascending aorta 
trunk wh,ch are twisted on each other iduebthespiml |v / /j 
Course of the septum) acquiring the following relation: /\ W- A L /4j 

fa) mastjistalhf, the pulmonarytrunk lies dorsal to the / I |W/j |\f 

ascending aorta - / I yStyjJ I \ 

Lb)injhe middle .* pulmonary trunk lies to the left ( Ink I 1 

of the ascending aorta- 7 / 41 / 

(C) most proximafly : the pulmonary trunk Ifes ventral ^ 

& tfe aorta - f ^ 

(5. )#/£ membranous part ofthe interve ntricular / y^C I 

septum develops late to Fill the gap still connecting I \r p* I 

2 ventricles.lb# famed by proliferation ofall /•' Vu | ^ / 

cushions which surround the gap i*e: \%u \X f / 

f&tcUrmjor bulbar cushions ; ' ''"'\\V/ 1/ 

tb) the mt-^post-atr/oventr/cularcushions- / y 
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DEVELOPMENT OF THE AORTIC AND PULMONARY VALVES 

*■ “JJlFJ develop Me- junction between the bulbus Cordis & the truneus arteriosus 

from the following Sources : 

(1)Tfie R t • X, Lt. mqjor Ulfcor cushions (2) Ihe ant • Kpost ■ miner bulbar cushions . 

* ~Tdt development proceeds as Follows ; 


(i)1h e f&lt U major bulbar Cushions unite in the 

region of the valves to farm Ihefosta!bulbar septum 

T™. rjdges Called Iheant. Impost- minor 

j bulbar cushions arise in thermic post* walls of 
the Common orifice of the bulbus Cordis at cl plane- 



pe rpendicular b the bulbar septum. 

jUs ___— . , 




v 


I 


r 

t3) ~^ e an ^ * n J nar ^ U lbar ridge forms the ant- cusp of 
the pulmonary j&t/i/e 

(g) ~fhe fit. & It- major bulbar cushions give rise lb: 

(a) the 2 posterolateral pulmonary Cusps 

(b) the g anterolateral aortic cusps 


(5) Tfe post-minor bulbar cushion forms the post- aortic cusp 

(6) As a result of rotation of the heart to the Lt around its 
longitudinal axis the position oFthe Cusps Change to acquire 

the adult position *. 

- the pulmonary cusps become one post- 
and 2 anterolateral - 

- the aortic cusps become one | M(Jl 

anterior & 2 posterolateral 


ant- minor 
bulb a r 

cushion 


distal 

bulbar 

septum 


pou-mmar 

bulbtrcvshiofi 
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i / Endocard ial Cushoins 

/ tion : they are mesodermal thickenings 
fust together leading to septum Formation at various sites 

* Types : 

(A) JtyPi&posk. endocardial £Oslvnns: 

~ site : they appear in the ant*S< post- walls of the alf fo ventricular j 

- Fate, &derivatives .* 

they Fuse together giving rise to the Following derivatives - 

W which divides the Common atn'crvenbriculaf 

Canal into Rt* C tricuspid)Sell-(mitral) Canals Ogives atbachmen 
to the interatrial septum --- 

(2) a part; of the tnembippgusjnterye 

(3) the Cuspspfthem[tra[ 4 tricuspid valves (which are Formed also 
by other minor cushions in the atrioventricular canal) 



septum 7 ^ 
intermedium 



CB) & IX' major bulbar cushions (ridges) : 

- Site: they de velop in theRt&U- waifs of the proximal cushion 

part of the bulbus Cordis -” 

— Fate t they unite together Forming the bulbar septum 

iithich divides the proximal part of the bulbusjnfoi 
0 ) aortic vestibule Cdonsally £ to the left) 

( 2 ) infundibulum L vent-rally & to the right ) 

NS* the bulbar septum h continuous Caudal ly with me metni 
part of interventricular septum & aranially with the aortico¬ 
pulmonary septum - in the trun cus arte riosus ( dtita l part of t he bulbus} 



CC) flat* ^jpost* rnmr bulbar cushions * 

- site : the develop in the ant-Sc post • wails of 
the distal part of the bulbus cordis 

- fate : they share- ivith the Rl-%“ 

bulbar cushons in the Formation of the aortic 

& pulmonary semilunar cusps 










Anomalies of the interventricuit(rr c r r *trn 
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(l) a defechn the memteaneus • a , , . 

part is frequently seen. mv ‘ bma ° us (3) the wMe Inter- 

OS tvell as the'muscular ventricular septum 

___— ---___- part Occasionally occurs* 'may fe absent* 

Anomalies of the truncus arteriosus 
H)Fallot'S tetralogy/ : ^allcfj ^ f 


* IS ttc Commonest anomaly of the heart * / 

* it lb due to displacement of the do r bico-pulmo~j 

nary septum anteriorly fading t* Unequal C/7\ y J 

division of the Conus (atarrouj origin ef pulmonary J 

trunk)* J 

* Fat lots tetralogy Consists oP 4 anomalies: ^ 

ft) pulmonary Stenosis* Yk/ 

(2) hypertrophy of the &* Ventricle (Caused by the pulmonary sUnasCsY 
Is) ventricular septal defect* 

(p) QVer-ridrttj Cwrta le the. omollHi of the aorta overlies the .ventricular 
Sepfca( defect & receives bUod Prom bofh 'Rf.&Lh ventricles, • 

l^^Biseimngeji Complex*is slmilarb fi/lot but Mout pulmona ry stenosis 

2 )Vers'istenb truncus arteriosus) 

* this is due tc Failure of fusion of the 2 spiral ridges . / 'V 

C bulbar cushions) to Form the aorticopuh*u>nor/ \ o u 
Septum-* f Y\ f V* 

this ana mo!y is usually accompanied by f /TK » » jT 

0) Ventricular septai defect Lin HiwmUn..' wrt n\7) 1) 

V) Over- tidlnq aorta (receives blood 'fa**. tte 2 \\J J) 

war— — \ry 


o 





(3 \ ^asposikion of the n»r(n * pulmonary trufj< : / ^Al 

aortic#-pulmonary S£phim *UMHS a Stndghd f\J u \)£ 
Course instead of its 'normal sp'^l Course J XA V|J 1 

fe the division. Q p fruncuS into: C 

(0 aorta, tvhich is Connected bdew cuith the VM^itlet^rV*. : j\ 11 

& Pui'n twk a „ , . ^ rl - c k \\ ® l I /1 

* ^ this anomaly,the ductus arteriosus n&tnafns paienrS^^u 
- & carry oxygenated blood to the aartic arch. - 




n » 
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Anomalies ofsemjlunar Vajves 

(y pulmonarystenwo 

* due Co ds■>:*>< of fhe Cusps of the pulm valve f ^\/f j\ 

* the oluctus GxZeri&sus ^zoMccuns patent a^td f josJI 

forms the only rouie A circulation te the Uuys. ^/TY* 6 , uL- XLt/l 

UlAortic Strnnsic: \TJ Ft/ 

du& Co -jkisiori of the Cusps of the nor lie. valve. *^ y 
X the. ductus arteriosus Zemins patent & delivers bleed te the aorta. 

Anomalies dthe Position of the heart 
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puli**). /] aortic 
, stcoot a f 1 stttudSi 


(V Dextro cardia .* d- J - A 

Wfgm ^ 

* the heart It its great vessels lie as a mirror image to 
their normal position ■ 

* this -may occur alone or may be associated with reversal 

of all abdominal organs (situs inversus totalis). 

CZ) Ectopia Cordis : 


X it is a rare Condition in uihich the heart is exposed to the 
surface of the thorax through a defect in the sternum- 
X it is due to failure of the embryo to close In the middle line- 
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Vascular system appears in the middle cf the 3/d week fhm Fixed 

primitive blood vessel-farming angiogenetic Cells (mesodermal in origin)' 
p the First arteries to appear in the e mbryo are the Ur> primit ive aortae- 

which appear as acontinuatfan of the Zendocardiaiheart tubes- 
l the Z primitive aortae curve dorsal}/ in the 1 st pharyngea lgrch, around the 
oat part of the-foregut then Continue dorsal (y asthe 2dorsal aof tgz * 

s/Jfiie aortic sac: t/je z primitive ( ventral) aortae Fuse together dose to 
the heart farming a dilated channel Called the > aortic sac lying ventral to 
the pharynx bis Continuous Caudally with the truncus arteriosus -The aortic, 
sac is formed of a stem &Z horns (Rt$U-)‘ 

* ~fh& Z dorsal aortae : pass Caudally dorsal to the primitivegyt-~They 
fuse together all through Forming single dorsal aorta except their craniaI 
parts which remain separate- & am Continuous with the 2ventral aortae 
via the \s £ aortic arch arteries * 

AORTIC ARCHES I 

¥ Definition: they art 6 pairs of arteries which Connect the aortic sac 
ventral ly with the 2 dorsal aortae- dorsal ly-lhey run in the pharyngeal 
arches along the side unit of the pharynx • 

* Development ( Formation) ? 

- as the pharyngeal arches begin to develop, the aortic sac sends a,pair 
of brandies b each pharyngeal arch ♦ 

- each branch (Called aortic curck artery) leaves the aortic sac, curves around 
tht phaiynx(insije the corresponding pharyngeal arch) to end in the dorsal aorta- 

" there are 4> pairs of aortic arches (for the 6pharyngeal arches) but they are never 
PKsentat the same time,as by the-time the did pair develop/the pair disappears- 
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Truncus arteriosus 
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R tpidmotiarja 

ascending aorta 
Rt subclavian <X 


descending thoracic aorta 


FATE OF THE AORTIC ARCHES 

^ !£ aof hc arches undergo changes in number ^arrangement as Follows .* 

|Ao rtic arch 

I disappears except For a smai! part which Forms the Maxillary cu 


disappears except for a small part which forms the Stapedial a* 
(a branch of post- auricular a-) - 


forms the Common carotid the proximal part of the internal Carotid 

a- The external Carotid cl- arises as a. bud from the 3 rd arch 


»asj»»wf>w> wrr' -*r~v n j 


6th 


forms the proximal part of the forms the proximalpart of die 
Kri subclavian a- arch ofaorta - 


disappears Completely ft very early on both sides leaving no trace 

each 6fl ! arch divides info ventml (meJ.) ft dorsal (lab) segments 

~ the ventral segment forms the Rt- 

pulmowrv a- which enters Rl- 

lung bud- 


?aG 


(loses its Connection u>iththe(U$ai 
aorta)- 


-the Ventral segment forms the Lt- 
pulmorary a- which enters tfjeLttung 
- the dorsal segment persists during 
the intrauterine life forming the ductus 
arteriosus which forms a. Connection 
between the Lt pulm-a-H the arch ofoof (a 






» Fate of the aortic sac: 
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^L^S^t£L 2 * form the bmchfocephalic ( innominate) a - which is continuous 
with the fit- Common Carotid (ofthe FF3M aortic arch) Xuiith thestemoftheRt- 

subclavian a-(oFthe hthRt aortic arch)- -- 

(2) the Stem* thcJJt*hornj Form the proximal part of the arch ofthe aorta- 

t fgte of the Lb. dorsal aorlat * 

(\) th/ Se^ment cranial tojhejirdaortic arch * 

Urns the distal part ofthe i ntend cFmti/a-en tethsid 

(Z) the segment between the 3 ^ ^ aortic arches 
(called ductusja roticus ) : disappears on both sides • 

( 3 )he segment of $ 

arch kljhjwSv forms part of the ££. $uhcia vian a 
ufhich continues as the 7$ Rt- intersegmentst artery 

(k) the Segmentofdie Lt* dorsal aorta between the hit arch 4 

jth it* inter.'segmental a*: forms the distal part ofarch of aorta 
t$)~the Segmentof the Kt -dorsal aorta between the Kt- ifh inter segmental aA th< 
'Common dorsal aorta: degenerates Completely* 



dud US 
arteriosus 


{/•, f b 1 ) C Ia V\h A 


Development of the arch of the aorta 

- the arch ofaorta develops from If Sources as follows - 

(a) its proximal part (proximal b theorem of the innominate*-) '-arises from the&mgfjortkSac- 
lb) its puddle part (between thcinnommateSrU C-Carotid a-) '.arises from the Ujjgfn»y_ 1 JL* 
tc) Its distal part (distal bthe U*Q>mmon Carotid a) arises from Zsources- 

0> the Lhj Utbcw/ticarch 

cytfae lower part ofthe U'dorsal aorta down tothe 1& intersegmental artery) • 


+ fate, of cervical inters egmental arteries-. 

cervical mtersegmenta! arteries arbinj «*» 
each of "tffe Kt- X U dorsal nor toe- 
the upper 6Mas^mentalarterles became connected 
hi vertical anastomoses whcti'mll $*> rise to : 
m Mtipart of the vertebral a- (b) the deep eenneata- 

cc) thesup interaxstal 

- the 7 tii In ter segmental & Itself forms me 
subclavian a.- while the upper 6Jntersegmental 
arteries degenerate' 









* faLe of the aortic sac t 

It) the Kt> h orn: form the bmch iocephatic Unnominate) a-which is continuous 
with the fit- Common Carotid (of the ft ■ 3^aortjc arch) A with the stemoftheRt- 
subclavian a- (of the Uth RkaorticarchY 


(Z) the Stem* the it-horn t form the proximal part of the arch of the aorta- a 


VcU 


* fate of the L t-Jorsal aorlat* 

0 ) the 0^ tojhe 3 rd aortic arch * 


-Jl 


\ innominate/ 



forms the distal part of the i nternal Carotid a • an both si dt 

(Z)the Segment between the 3 ^ u& aortic arches 
C Called ductus^CaroticMs) : disappears on both sides- 

(3) the segmentyf dje^^j^td aorta between thehA 

arch kjdtejyfll* forms part of the RXsubclavian a 
Which continues as the jtfj fa. tntecsegmental artery 

( 4 ) tfe ^fSjnent'ofjhe Lt-dorsal aorta between the U ft arch 4 

jth IX- i ntefsegmented a- : forms the distal part ofarch of aorta - 
($) the Segmented theft dorsal aorta between the Rt- 7 fh inbersegmenkal aA the 
Common dorsal aortatdegenerates Completely * 


W 4 



ductus 

arteriosus 


//. fukc 


Development of the arch of the aorta 

~ the arch ofaorta develops from If sources as follows : 

(a) its p roximal p art (proximal to the origin of the innominatea■):arises from thestemofagrheSac- 

(b) its middle part (between theinnommatenU, C-Carntida) '.arises from the I X*hefn »n ft » • 
(C)it S distal part (distal to the U> Common Carotid a ■) arises from Z sources -* 

0 )the IX* kfbaorticarch 

(2) the lower part of tbe U' dorsal aorta down to the 7& intersegmental artery) - 


y Fate of Cervical inter segmented arteries : 

there are 1 cervical intersegmental arteries arising from f 1 
each of the ft 4 Lt dorsal aortae- 
~r the upper 6 intersegmentalarteries become coni 
by vertic al anastomoses which will give rise to: 
m 2nd part of the vertebral cc (b) the deep cervical a* 

if) the sup-intercostal 4 • 

- the jth intersegmental a- itself forms the 

subclavian a* while the upper 6 intersegmental 

arteries degenerate* _ 

- 














~£l ^!°ns of thg rernrrenL laryn aeal nn- & the aortic arches: 

^ //•._I . I r>i « I 1 «S/#Sf/ ri* n/J _I ^ _ _ rs 


/ai t w — w '~ , **r ii KuiLtj t//c Vtyidescend 

Ooffe f >har J"*s being separated From it by the 

J 4 ^^ 5 a recurrent laryngeal branch 

1 book s around the dorsal part ofthe 6ft arch 

* rea f the developing larynx. 

' vdopmenb proceeds the following occur : 
fygpjhe Rt-side: the dorsal part of the 6th arth+ 
the 5 th arch degenerate,, leaving the Rt recurrent 
laryngeal ri- hooking around the Utk Fib-aortic arch 
which fa HI.subclavian ^ 



(&\0n the Lt^ side : the it- recurrent laryngeal n-remains 
hooking around the dorsal part of the Lt-6th arch 
which does not disappear but forms the ductus 
arteriosus [ obliterates after birth forming Ugamentum 
artefiosum which is overlapped by the arch of oarba) 

— »♦ * ■ -» • - i 



Kt-subclavian* 
Ugamentum arteriosui 


CONGENITAL ANOMALIES OF THE AORTIC ARCHES 


(D patent ductus arteriosus : 

* Normally, the ductus arteriosus doses shortly afterbirth- 


> Failure of closure of the ductus arteriosus leads fa establishment /<£° 
of a Communication between the LI-pulmonary a-& the 
arch of aorta - 

*:patent ductus arteriosus is one of the commonest anomalies 



of the great vessels *It leads fa progressive hypertrophy of the lb side ofthe heart 


(2) Coarctation of the aorta : 

* It is Congenital narrowing of the aorta distal to the origin 
of the fat- subclavian ct-lb may be one of the Z following types : 

(a) 'predudal type : narrowing of aorta above the level of ductus arteriosus 

jn this case, the ductus remains patent fa maintain the circulation 
to the lower part of the body• 

(b) fostductal type : narrowing ofthe aorta distal fa the level of the 

ductus which Will dose fa form the Ugamentum arterfos urn 
Ji 7 this bypej the circulation fa the lower part ofthe body is maintained by 

0) anastomosis between the arteries around the scapula 6 the post -intercostal arteries 
0) g /> J > sup- epigastric 6 inf epigosbrioarteries- 



\ 


* tight-sided aortic arch ■ 

MS anomaly results from the persistance of 
the distal part of the right dorsal aorta: 
Regeneration of the distal part of Lt dorsal aorta 



j Double aortic arch: 

- this anomaly results from the persistance of 
the distal parts of both Rb &U dorsal aortae 

. }t leads to the formation of a vascular ring 
around the trachea 2*oesophagus causing difficulty 
in breathing ^su/allowing- 

5 ) Abnormal Rt-Sulxlflvfan artery ? 

- it is due to degeneration of the Rb 1$aortic arch^ 

,\tte adjoining part of the Rt* dorsa l aorta - -J 
down to the origin of the Zb* intersegmentala : \ 

- the abnormal Rhsubdavianads represented bj 

the Rt~ 7A inter segmentedcb+ distal part of the Rt 

dorsal aorta which is found in the adult arising from the 

descending thoracic aortal passing to the Rt-slde behind the oesophagus* 
*»* _ -— 
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THE COMMON 



in the region extending from the hi 




» Branches 

(?) vent ral splanchnic arteries * arise 
ventral aspect to supply the primitive g 
(a) Coelfac a-- the most- cranial br y ^supplies die foregut'-, 

bmp.mesenUrtc a - -• the middle hr, Supplies the midgut 
(f) inf. mesenteric a-: the most Caudal br.&Suppl6s the hindgut- WmWHi V 

H-B •: these arteries anastomose together both ventral A rCjJp!/ 

dorsal to the gut forming varlmUdersat longitudinal anasterneies 


umbilical artertf 5 * 





Mi 


— Splanchnic branches : 

~ J'j se are paired branches (KfcUfe) which wise from the lot aspect 
__ orsa l aorta to suppl y structures arising from the interne Jrn te mesode rm^ 

ey include i n) middle suprarenal arteries —""" 

&) renal arteries -—- 

(3) gonadal arteries (testicular or ovarian) 

(3)lntersegmental (Somatic)arteries: 

these are paired branches (Rts,LtO which arise from the posterolateral 

_ ?L PeCt ' ^ d°rsal aorta & pass laterally between the somites 

ry are represented in the adult by the post • intercostal ^ 

Subcostal & the lumbar arteries- 

~ they , anast omose together both centrally & dors ally 
pr uang ventral z, dorsal longitudinal anastomoses 

m ' a f r ff anas ^ 0tTloses produces in the adult the Following artefk 

^sup.epigastric ^ minfepigast 

M Umbilical arteries (Rt.x.i i.\ 

fit firsts they arise tram life-dorsal aorta * 

~~ dte 11 they become Connected to the 5 th lumbar 
intersegmenta! artery by an anastomosis 
~ then they loose their Connection b the dorsal aorta 
the external iliac artery arises as a bn of the 5tb lumbar intersegmenbal a 
leaving the umbilical a- attached to its distal part which becomes the 
internal iliac a-lhe proximal part of the 5 th Lumbar interseg mental 
a flew becomes the- Common iltac* artery* 




:ric cl* 




BBSiiieV iucfffiT*a«IB»!liW9 r ^ASaaiifcKrU(tiai 


7th cervix inters^ 


j DEVELOPMENT OF ARTERIES OF U.L 

rTfic oftf-fics of die U-L develop from an axial artery 
which runs in the axis of the limb ■ 

*'it arises from the 7lh intersegmentaJ a* & proceeds distolly 
as the subclavian? axillary y brachial bant interosseous aa* 

* i t ends in the hand by forming a deep vascular plexus which 
will became later the deep palmar arch* 

* a UK4 i A F l A arises as a hr from the ant interosseous ct &runs 
along the* median n- to Communicate with the Capillary plexus 


in the hand replacing the ant Interosseous a* which regresses-From the palmar plexus- 









* Ult &'rnar capil la^plexus difTemtliaUs bU superficial ideep 

palmar arches* f f 

* the arMa^iYes^Zbranches in theelbow n^m \ ( ( t 

toulpura- which runs tally c^tydie^mborSrof the facorm \ ( 

Ubecames Connected fe the superficial pclnear arch replacing the \, ) 

"T, a. whichregresses upwarek^aainaUa^ZwaJ $ 
m Ma. winch runs atony thcradialsHcafthefcarw^J fl i 

annected U the deep palmar arch. . iff.) 

NS.:thcmJial a-arises at first at a higher level than the ulJraZM 1/ 

then/t anastamases u*ilh the brachial a. opposite the origin W JlW 
of the ulnar a- then its pmximal part degenerates- ‘Y^j 

I DEVELOPMENT OF AR TERIES OF THF 1.1, ll [ ^ 

* ]rf~r ° f - ^ L ' h , h ^ Contt ™°ti‘>northc 5thlumbarinierx )m cntdJ^A, 

Jt follows the sciatica*, hence it is Called sciatic artery. I , \ /J 

descends through the gluteal region,back of thigh \ (1 ) 1 II 

3, back of leg (deep to thcpoph’teus m* % Calf muscles) /f/\ -f ] / ll 

* llends in the sale of the fool iy forming avascular plexus- J[J\ ] J \C^J 

* the femora/ a •'•develop* later as a continuation efext*iliaca/y^^{ / \\ }/§ 

(which arise* as anewbr~ of the proximalpartof the 5&lumbar ) 7v( / 11 L 

intersegmentala* which becomes the Common iliac a*) \ <Mjn( ^popliteal \ j |l|j 

* the femoral a - descends in the front of the thigh then curves 1 ' §1 I J 1 1 r 

backwards to join the axial a-in the popliteal fossa above the \ % (& / a y7 (J J 

popllteas m-, forming the popliteal & ISf m .. 

* the anb & pest* tibia! arteries develop from local vascular M If 

" " 1 "' ■■■! ^ • ir i ■ ' 1 11 —.«=— j J j/ |4j- -peroneal a- 

plexuses in the front Rback of the leg and become Connected/ ^1 
to the popliteal a * 

* uxiai a* then degenerates , its remnants in the adult Lb are represented by j 
U> inf-gluteal a* CO Companion a- of sciatic n*(3) longitudinal anastomosis in the back of thigh 
14) peroneal a-in the back of leg* 
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j DEVELOPMENT OF THE VEINS 

* ~7 fere are 3 types of veins in the embryo : 

(t) Vitelline veins• drain the blood from the yolk sac 

L2) Umbilical Veins* Carry oxygenated blood from the r'jA. 7/^ 
placenta -h pass as one umbilical vdn the umbilical cord \S^>ysit 
tdiich duplicates on entering the body of the embryo 
forming pi* & It. umbilical Veins • 

(3) Cardinal Veins : drain the body of the embryo itself. vitei/iiK\ 


Cardinal veins • 






L - T; « ; 


W ^ // 


’/ t\ 




r'Bl'jpc, fx 






VITELLINE & UMBILICAL VEINS 





hepot*'"-/ 


,j;hf h'pJlo card'K channel 




^ 4 / 0 ^ fA 

w&x mm 


*Si 


liver 

duodena 


N U- 

utnbiL 


viuMtm / 
umbilical*' 


anastomosis oi 
vitelline veins 


port 


Vitelline veins iRtTit3 1 


arise from network of Capillaries in 
the mesoderm of the wall of th ey oik 
Sac Renter the body of the embryo via 
the yolk sac stalk ♦ 


they pass crania lly , one on each side 

Course * ^ ^ ^ ue, ^ enurrh ^ 7en ^ averse 


U-horns of the sinus venosus- 

(q) the Caudal parts : become connected 

by 3 anastomotic channels CZ ventral 
fdtC' ^ 0 nc dorsal to the duodenum) forming 

(derivatives) a fy ufe ^ 8 ulhich undergoes partial 

degeneration giving S-shapedchannel 
which forms the 'porfraJ Vein • 

(h )the middle parts iinside the septum 
tmnsversum): become invaded by the 
liver cell Cards % broken down into 


t r Mbe cranial parts: the cranial part of 
the Ai* vitelline V* disappears while that 
of the ftt- p A P&ttte forming ' 

(i) the Kb&tt' hepatic veins * 

12 ) the hepalecardiac channel which will 
form the terminal part of the I• V-C- 


arise from the^geenfg as one vetn 
Mentors the via * “*** 

arcl then'duplicate forming Rl-W 

umbilical veins • 

they pass cmnkdiy traversing the 

peripheral parts of the septum 

hgnsyersum to end in the Rk*&U- 

herns of the sjnus venose 

l_ the kb umbilical V disappears Completes 
2 -the lb n j> persists as the 
on(y vessel Carrying oxygenatedhleol 
from the placenta $pas the following fate 
LC0 its caudal part runs in the free, 
margin of the falciform ligament* 
(b)its middle part Unside theseptum 
I trans versum) is invaded by the liver 
Cell Cords A becomes transformed into 

hepatic sinusoids. f\$ development 

proceeds, Som& sinusoids enlarge 

forming a large channel CalledailcUlS 

VeflcSUS which Connects the p&ximal 
fart of the U-umbilical V. with the hepb 

Cardiac channel of the Kt* vitelline V* 

(C) its part cranial fa the septum transits 
disappears • 






CARDINAL VEINS 
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Tf- These ore symmetrical longitudinal venous channels which appear in successive stages 
jnfide the boe(y of the embryo t* Convey its venous blood - They will give rise tb the main 
systemic veins of the adult • 

* 7 he Cardinal veins include / 

(i) Anterior Cardinal w- (2) posterior Cardinal W- ( 3 ) common Cardinal Veins 
( 4 ) subcardinal wins (5J SupraCardinal veins (6) Azygos line veins 

HZ I Development Fair (derivatives) __ 


pd 


,/ ’>1 J 
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cr 1 


Rh&UCbtnmcn 
. Cardinal veins _ 
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Anterior 

Cardinal 

veins 




»lhey descend from llie base of lUe head 
to open into the sinus venosus, draining the 
as well as the upper litnbs 
+ the & Lb ant - cardinal w- become 
Connected by a transverse anastomotic- 

channel which shifts blood from the left 
side lo the right side- 


MMU> 

Posterior 

Cardinal 

veins 



ordinal 




yThej develop as the veins of the meso¬ 
nephros A He dorsal to them-They also 
drain the lower limbs tk caudal part of tlte 
trunk 3c ascend lb join the Common Cardinaiv 
*thc Rb&Lt- post • Cardinal veins are linked 
tb each other in the region of the pelvis 
by iliac anastomosis _ 


each Common Cardinal v-is formed by the 

union of the Corresponding ant -S<posb 
Cardinal W- & opens into the fat-horn of 
the sinus venosus - _ 


(Ad the Lt-ant Cardinal Vein : 

(i) its tippec part forms the Lt-fJ- V- 
(2 } \ts lower part forms U sup- intercostal V- 
(B) the Rt- ant-Cardinal V - * terms 

U) the Rl- U-V- W ^ innominate vein 

0 the upper part ol the S-V-C- 

tO the transverse anastomosis: 
forms the U-innominate V- _ 


A- the left post- Cardinal V -: 


degenerates except its cranial part which 
forms Hie distal part of the It-sup. inlereoslal v- 
3" the Kb post-Cardinal V- : degenerates 


except its cranial part which farms the 
upper part of the azygos V- 
C'the iliac anastomosis - forms the most 


caudal part of the l-V-C- _ 

(/\) the Lb- common Cardinal V*- shrinks 


& forms Hr oblique v-of Ltalriuin 
(ft) Rt-Common Cardinal V- 4 - farms the 


owef part of the S-V-c- 
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*Jhey appear after the post-cardinal vv 
&Jie ventromedial U the mesonephroi 
* the Kt- & Li. subcardinal W- anastom ose 
together in front of the aorta forming the 
intersubcard mal anastomosis • 

•tSfcXm' ' ■*■ <»•- *■»> »r-i _ _ 

rM. 


Ojlhe Lt* subcardinal V .gives: 

(f0 LL supra renal V-1 from its upperpart) 
lb) Lt-gonadal V -1 front its lower part). 
M) theIntefsubcardinal anastomosis 


forms the LJt- renal V- 

(2)the Kt'SubCgrdinal V> gives: 


the renal segment of I*V*£*+ Rt- 
gnnadal suprarenal veins* 


ra v ^ ifi 



■V* o 

7 co j 


$u pra 

Cardinal 

veins 


*7hey are the mi vcmtts system to appcar 
* they Jie dors date mi to the aorta & lab - 

b the sympathetic chains * 

reach Mem is linke d both Cmia\\y& 
CaudaJly to the Corresponding postcardinm 
v- inorder to replace it* 
v the :-£■%. it- veins anastomose loaejhrr 




rv. 

st 



/T 


^±1- Common iliac v* 

rdiinal anastomosis 


farming inter supramdiml anastomosis & 
also anastomose with the subcardinal veins 
farming sabs a pm ca rdinai anastomosis * 


)0}eg lie (torsi lateral to tfa aorta but 
medial to sympathetic chain - 

* Each azygos venous line is Connected 
Crantally with the Carnssponding pest* 
Card trial v> 


ti) the it* Supracardinal v »:<Uaenem^ 

Cz) the Rb'SupraCardinal V* * forms 


thepastreml segment of thel-V-C 
which is the major part of the I.y z 

Wing below the level of if,e. renal veins\ 

12) the intersupraCardinal anastomosis 
forms the lb-Common iliac vein- 


M H azygos venous line* 

forms the sup. $ jpf. hemiazygos W 

K) th e Rt* azygos venous Ima*. 

gives most of the azygos v. iejvuft 

its upper part which is derived from 
_w* Rt-posbCardinal y.). 










DEVELOPMENT OF THE I.V.C 


# IflC X' V* C is formed of the follo w ing 6 p arts 
(from above downwards ): 

ID Supra hepatic Segment ( uppermost part): 

formed by the proximal parbof the Rl-Vitelline y< 

iy) Hepatic segment * formed by the anastomosis 
between the Rt- vitelline V-^fit subcardinal v- 

(y prerenal Segment (above the kidneys)- 

formed by intersubcardinal anastomosis & 
part of the RI-subcardinal V- 

(If) Kcfial Segment lopposite the kidneys)i 
formed bj the Rt- sub-supracardinal anastomosis K 
(ariosi between Rtsubcardinal & Rtsupracardinal vv-)- 

(5 ) P0$t~renal segment (below the kidneys): 
it is the main part of the J-V-C-&& formed by 
the Rt-supracardinal V* 

(6 ) the lowest segment (begming)ofTVc 

formed of the iliac anastomosis of the post-cardinal veins 

ANOMALIES OF THE I.V.C 


C1 )Lt'l‘\l'C' : the l-V-C lies on the Lt-side of the abdominal aorta 
instead of being on its Reside - It results from persistence of the U- 
Supracardinal V'- & disappearance of the Rt supracardinal v -—- 

(jZ) Double LV'C * in this Case, there is a Icft-sfdedl-V-C below the 
level of the renal Veins tin addition to the normal 1- V-C- on the fit-side- 
Ibis condition results from the persistence of both the Ib-fiRt-SupraCardinal W- 

(3 ) Absent I*V'C : it is a rare condition in which the Rt -subcardinal v 
fails to join the hepato cardiac channel (of the Rt-vitel line v-)lhevenous 
blood of the lower part of the body reach the heart via the azygos vein -> 



Development of the renal Veins 

(\) the Rt* renal V* * is formed totally by the Rt-melanephric V- which 

emerges from the metanephras to join the Rt-subcardindv- 
(Z )the Lt*renal V* i it is longer than the Rt-renal V. & has a double origin: 

(a) from the U-metanephric V-whichfoink the U-subcardinal V- 

(b) from the intersubcardinal anastomosis between the tsubcardinal v V* 























I 


ETAL 


I 


ood Co 


k — fa acts as a lung for oxygenation of the 
* the oxygenated blood is carried From the placenta to 
the foetus via the Lt. umbilical V* which passes to the fiver- 
liver: most of the oxygenated blood passes A 

through the ductus venosus to reach the Viz- Little l 
amount of blood passes through the liversinusoids then i 

reach the L^.C' = > 

^ J -V-O : Carries the oxygenated blood (from the a 

placenta) Which mixes with little amounts of deoxygenated I 

blood reaching the LV-C from the tower&of the body. i 

The 1-V-C finally opens into the Rt. atrium- j 

)flfl the Rt* atrium i most of the blood of the J'VC 


/s directed j through the foramen ovale? to S 00 * J}/ 
the It.atrium because*. f w/\. 

(V the opening of the LVX faces the f. ovale-[ 

( 2 ) the valve of the LYX directs the blood \ y 

towards f ovale &away from tricuspid \tolvel [W , / * 

( 3 ) the pressure in the it- atrium is lower \ Jr\M c 

than that of the Rt atrium * V(v 

* From the Lkatrium the blood passes to the 


Lt Ventride and the aorta where it is 
distributed mainly to the heart* head & 

neck and upper limbs* // 

X X-fhe, deoxygenated bieod (( 


Carried by the S-VC- reaches \\ 


the Rt-atrium where it passes directly \vsS^-< 
to the Rt* ventricle because: 

(i) the opening of the 5MX faces the tricuspid orifices m 
(Z) the lower border of the septum secondum J»dS 

prevents the blood From entering the f -ovale • ^ 





Ves 




On reaching the Rb ventricle, the deoxygenated blood passes to the palm * 







^ fam the pulmonary trunk • little amount of blood gees ta the lungs (collapsed), 

‘ Me the majority of blood escapes though theductus arteriosus to reach the 

1* I-1 /if th/> etrrh rtf /Hsyrh% if mi vac tuith tilA oX^iQCnotcO blood• 
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xqortp\ 


t l£' 7he Dorsal aorta : carries partially oxygenated blood which*dis 

fathedbdcmen~jfldwer limbs 4 finally passes through theZ umbilical arteries 

fa the placenta to be oxygenated & returned to the embryo again viajhc umbilicaly. 

CHANGES IN THE CIRCPLATTflM AFTER BIRTH 

\) -Immediate changes; 'A /? ZO 

(O fstablishment of pu lmonary circ ulation : ZCy 

-immediately after births the lungs expand due to the^_^^ v' 

jy\ anoxia resulting from stoppage of the placental blood g" mT^jf 

flow {stimulates the respiratory centres of the foetus)- J it f fvV/5^\ 

- the expansion of the lungs Creates negative in bra- V \\/j ^ 

thoracic pressure leading to suction of blood into ?r y 

the lungs #establishment of the pulmonary circulation- V 

(Z) functional Closure of the foramen ovale : 


the Increased pressure Inside the Lhatrium (due to 
the establishment ofthe pulmonary circulation)& 
the decreased pressure inside die Rt-atrium (due to 




if 



ScCondum leading fa closure of f ovale* 

afunctiona l closu re of Ju das arteriosus^ 

theductus arteriosus becomes functionally 
closed immediately after birth by Contraction 
of its thick muscular wall leading to: §r 

(i ^Cutting short the shuat between the § 

it- pulmonary a * & the arch ol aorta g 

(b) passage of a II the blood of the pulmonary |. 
trunk to the Jungs ’ i. 






Closure of umbilical arteries 


Closure of ductus arteriosus Establishment cfpulm 









^j-gfce fibrotic chan 


iess 


, ---H —^ 

« ^ first year ofpost natal life Some of the vessels become fibrosed 

ange Into ligaments as follows *. 

^ ^-^MlUtili cal V. : becomes the hgamenbum teres of the liver which exh^ 

ffom the umbilicus to the U> branch of the portal V- 
^ J^UCtusV Cnosus : becomes the Ugamentum venasumof the iiver which 
, extends from the Lt branch of the portal V* to the X V C 

becomes the Ugamentum arberbsum Connecting the Lt . 
.. „ pulmonaiy a- to the arch of aorta- 

~ ^ U mbilical arteries * become the lateral umbilical ligaments • 7 he proxim 

port each umbilical a-Jiowever, remains patent Ogives the sup vesical arUti 
which supplies the urinary bladdar- ~ 

mrawiii hub— mmm 

General remark s about the foetal Circulation , 

(A) The tissues of the foetus receive partially oxygenated blood due to mixlnq cl 

wgo^gg oated & deoxygenated blood in the fottowingsiuJ : =L ~ 

u> injhejjver: where mixing occurs between the blood of the Lt umbilical 

& that of the portal v- (deoxygcnated) * 

&>m_theLVC: the blood of the ductus venosus mixes with the venous bloodietm 

from aie bwei parts of the body of die foetus 

C3) l n ~ : the blood reaching it mixes with little amounts of venous U 

returning from the lung buds • 

(^Inthedprsaiqgrbi : its Hood mixes with the deoxygenated blood passti^Hm 

the ductus arteriosus • 

0)fls a result of the structured changes occuring afterbirth, the heart & the 
circulation become divided functionally into Zhatves : 

U) R t : half: receiving & pumping deoxygembed blood only. 

WLLhglf: » » » oxygenated blood only. 







DIGESTIVE AND RESPIRATORY SYSTEMS 
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Qp Ujtl me 
^rnile t 

f ornrfYoW 

<hvi 1 ! bf 


PRIMITIVE GUT 


* A / the end of the jsf week; folding of the embryonic disc occurs 

* As a result of formation of the 2 At-Folds , the enJodernalthe yo/k 
Sac Becomes cmsfuded inside the embryo forming the Primitive gut* 

As a result of th e aniero-posterior folding , the head jfyyfd is formed enclosing the 
C&phacic path of the primitive gut loktch is. mow OUIeet the fdreflU t ■ Also the ta'lI 
Fo id IS Formed enclosing the. Caudal''pond of the primitive gat ictuch is fatted hmMut 
> the intervening pad Bel ween the fore gut l the hand gut is CaMJ the Midgut 
which Gyy>vmu m cates cuitn the yolk sac via the vitello-intestinalUucf • 
the junction Lei ween fore gut K rmdgut is Called the anterior intestinal Portal » 

' ' ' * tat V ' ' - Posterior intestinal pnrt nt. 

»~1he uihsle primitive gut is farmed of a lining of endederm J, g. Covering 0 p splanchnic 
C visceral) 'mesoderm vuith the exception of the Zcmds of the digestive tube . 

(0.) miouth Cavity and- to buccepharyngedhnembrane (<ktU slmeleim) 1 i; , 

(&> Bower y z op p noX Camjd. be\c?w and m&wiiranr e £Called pcoc\odeun\)J in origin 


X- 

X- m 



V) 


■/ 


T 

Anterior part (pharyngeal gut)- 

extends from the btL£C&pkajngealorwmb- 
to the trachea bronchial diverticula & g^es - 

(1) the post-pan!op tfc smo oth Ctujily 

(2) the pharynf 

(3) the res p i ra tory trad 


/ f 

Posterior fa rt 

ex teals From the trachea bronchial diuertfcuhivo 
till the origin Op the Pi\ier bud Coni-intestinal par id) , 
an! gives: 

(0- the oesophagus. Stomach of duodenum 

(2) the liver h gall bladder 
\(3) * pfr^cretLS 




* oncuth c*vify devefeps fnm t jL'Sources: 

0) A/7g Stomodeum which is a depression 
with £ eta derm /&salting fit*** 
the emJsrg&menl of the. pericarditis* k 
the fare brain & is enclosed between the2 • 

&) the floor of the eunf- end of Foregut 
(ohSch.it lined by emote derm 
%- the ectodermal StemaoUum %.the endo- 
dermal, etmJ. e/nd of foie gut ore separated 
by the bticcopharyngeal<me*nbran e. tbilem(nor) 

* At the end of the 3rd u/eck the buccopharyngea I ^ 

one+ttbrane ruptures h the primitive mouth Cavity is formed by the 2 Camponenh. 
v- the demarcation &*te t between ectoderm £ 



ul/l 

SALIVARY GLANDS 






^.dXj 1 p ^ 1 

1 -PAROTID 

* a groove appears ScJiindthe amgle of the ‘mouth(&rud hg baecaiepithetiusrn) 

* the groove then closes to form the pcuiotid duct cuhSch extend*backwards 

* the blind distal end branches ncpeaUolly h CamJ/zcs to form the acini of the gtamj 

* the duct receed$ fnjm the ample ofonoiith to open in the UesUbule of /n&uth opposite 
the upper Z/]dnnolar tooth < 

groove 


2 - SUBMANDIBULAR 



dud 




(!) OL groove appears between the tongue- amd the gums (alueojo-i 
(Z) the groove then Closes to farm the submandibular duct 
( 3 ) the distal (post) emJ of the duct grows backcuards along the fiber of 
'*u>uth , bramehc^ repeatedly & Canalizes to form the acini op the gland 
&> th * W ’ ^ ° F thc daud proceeds forwards to open dose to the frenulum of thetmfi' 

3 SUBLINGUAL GLAND 

-Lads 


r *i the alveole &n*uaf a 
cdXdvn (X (prn man shea AA amdao 



openings 




definition : the pharyngeal arches are 6 curved cylindrical 
mesodermal thickenings on each side of the primitive pharynx - 

Bach arch forms a swelling on the outer surface of the embryo 
& cl swelling on the wall of the primitive pharynx internally • 

formation : 

they ate produced by the proliferation of the mesoderm of the 
\at- Mill of the pharynx forming parched thickenings - 

. a) an outer ectodermal Coverining 

each arch consists of: an inner endcdermal lining 

(3) a mesodermal core between the two 

he arches are separated from each other externallyby Sgrooves Calle d phafy nqeal clefts 
>) j> » )) » » /* internally hi U grooves called pharyngeal pouches 

zach ectodermal cleft is Separated from the corresponding endodermal pouch byathjn layer 
of mesoderm - 

f lfmc of appearance : 

- the ph- arches Start to appear on the outer surface of the embryo at the ageoF 

4~5 weeksj the cranial arches precede the caudal ones Safe more prominent than them 

* Fate : after the 5& Week, they become transformed into bones,, cortilages j/gam ents 
muscles 2* vessels of the head S^neck- 

f Shape (description) of the arches i 

- the l$t arch : C Called the mandibular arch): 
the longest 8, most prominent arch-It divides externally Into % 
processes : a short maxillary process Aalong mandibular process- 

~ the Fund arch ( Called the hyoid arch ): less prominent than thels^ - j k'<J 

N-B: the ventral ends of the I st^wd arches reach the middle r ^ 

lineof the Floor of the pharynx* ' swe!hn< * 

Uh) - t he 31^ & arches : are not prominent C He in a depression 

on the surface) & their ventral ends do not reach the middle 
line of the floor of pharynx but meet in a median swelling Called 

thehypobranchial eminence- - feriovdiai sweiinij 

[5) the 5ibarch : is rudimentary & disappearsm ‘ 

» the 6tharch:is themost caudal h\snotprominent onthesurface- 








r 


* Basic Structure ot lhe pharyngea l arch : 

mesodermal Core of the pharyngeal arch 
differentiates into the following Components : 

( ^Skeletal element (arch cartilage ) 5 

— a Cartilagenous bar develops From the mesodermal 
Core of the arch &is surrounded by a pericordrialsheath 

" ibe CartHagenous barmill differentiate into Certain sy. 

Carti lages ., ligaments \ bones in the head Sneck 

( ^Muscular element ♦ ... 

v)^ ~ dstriated muscle mass develops from the mesoderm around the arc car i ag 

- it uni! d i fferentiate into certain muscles in the head 4 neck (special viscera mu 

(3 ) VaSCutar elemen t : an aortic arch artery develops in each pharyngeal archzbecc^ 

connected to the aortic sac ventrallys, to the dorsal aorta dorsal^, 

(4 ) Met Vans elem ent ; represented by a mixed (motor ssensory) cranial nerve which 
a rises f rom the lat-aspect of the hindbrain &groWs Into the arch dividing into : 

lay motor br.: supplies the sb iated muscle mass Cspecial visceral muscles) of its own arch • 

( > Ppst-tremabc sensory hr-: runs with the motor n* 4 supplies its own arch * 

(c) pre~ tieinalic sensoiy br.: ascends to supply the preceding prch 

t hus each arch Containsdts own nerve (motor&post'trei7ialicy~}- the ptiz- kretna tic 
hr* of the nerve of the succeeding (next) arch- 

o _n-T n m r ir i I,.,- , 

OF THE PHARYNGEAL CLEFTS (ECTODERM! 




mtu+Hi) \ pal: ,* ;• 


!» -IKt i ' 


IV- first cleft * 

Ow ——hi i ——mmmmmmtm 

a- its dorsal part dee pens to form the externalaudihry meatus 
A. the outer layer of the eardrum • • ? 
the auricle of the ear develops by 
the fusion of £ thickenings situated x 

around the entercmce of the 1st cleft . ^ "CS } „ __ 

£ 2 ) 2U4 y 3rd & uW clefts * 

- the mesoderm of the 2 nd arch grows In a downward direction 

pushing the overlying ectoderm till it fuses with the ectoderm at 
the root of the neck thus Covering the mJj3fd&k& clefts ^Forming a Cavity 

Called the Cervical Sinus which becomes gradually obliterated by 
apposition & fusion of its wal/s*7hus the 2Ud,-*>rdclefts become 
burned & do not give rise b any structure • 
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3" derivitives of the 




mens-..... 

mallei - 

Mt-Uf of malleus 

sphenomfinJib -lig --- 
Mandibh" / 


\ Meckel's 

/ tarhlayz 



~~ - ^^c/es afm 

/ stapes 
Styloid P r 



(IfgS 




M 

t^X7K 




lesser horn of h yoicf * ’ 
bocty 4 greater hc-rr? - 
of hyoid 


aryngeus^ 


~v .•-^' 






rthyr^ 

. Carfr 4 


$yr7,\ 


1 ,') 



remaining mm-of hrynxi- constrictors of fa 


Arch Skeletal derivatives 

Meckel's Cartilage differentiates 

[ mb the following structures : 

- dorsatiy . itgives incus ^malleus *A-' 

~ middle part : » sphenonmndibularlig * 
(rmndlbgiar %ank- tig • Of malleus 

J - Vent rally ‘-gives the most ant-part ofthr 

| body of mandible 7fje rest of mandible 

\ l develops by membranous ossification 

| around the meckel’s cartilage 

fib dchcft'& Cartil age ; differentiates 
I 'Jffd arch t In ^ blowing (fn>m dorsal to ventral): 

UCsCUs f “>ibpes CO styloid process 


\Xhyadarcr.) ''~7\ 7 ; 

l ^ Stylohyoid Ug. if few thepencvnclridsheotii)> 

|W J [h )\ess e r horn & upper part 4body 4hyoid 

greater horn %hu/er part of the 
■ body of hyoid bone • 

j 

4$ Urch j Thyroid Cartilage of the larynx • 




_ _ D e qcnem 

pL all Cartilages of the larynx 

UCCtl c except the thyroid Carl r/aqe;. 


Musclular derivatives 


(fiOtheiftmtscks of mastication 


0 ) temporalis (?) masse ter 

(3) lot * pterygoid (h> wed' pterygo id • 

(J$)Lf other muscles : 


(J)myhhyoid ip) ant-belly of digastric 
IS) tensor palali (M tensor tympani 


(fr> muscles of the scalp 
(B) muscles of the face 
(CAplatyStria m-of the neck- 
(d) SW U^n*post-beily4di 3a str* 

<^y ^ muscle of pharynx 
,0 pharyrigcus 

”** ^^ATiarynTr 

_ enco thyroid 

my,^ rnusclacf 1 


1^ 


& 

If 

ill 

t>3. 


I 


V 45 

f? 

A'3 

'giT! 

S'ff 

ii 


rfru* 1 

W- 
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DEVELOPMENT OF THE TONGUE as 

(DMuscles of the tongue -- /' ?\ " 

^ defied Prom s occipital smyo homes \ 

which, snug rate unto the tenfia. drugging \ y^> Jv 

u/ith \]^tw their n&ri/e supply (hyp*gl6sy*ln) \ 

~Hhe Course af the hypagUssal n• indicates the pathway of 'ntigrah'an 

H)- the mucous membrane : 

M Ant- 2/3 : ar/se /V<mi 3 smelling s ^ 1' ''^r\ 

"cUrlv&onFram the W pharyngeal arch: f A jdvkx S ( I 

(Q lu bcfC llluffl impar •' Small 'meduun e/*v«K#* ( ^ 1 \ V 

betwewthevenlral ends of the IJLtfharjpgeal arch- \ C A \ 

t 2 ) 2 Ungual Swellings : on either siole of the \ \ 

_ inkereit/um ism-pa f* T ^ 

l5) fost‘)^ of tongue: arises From the emdoderm I- J 

of Hie 3 Cd pharyngeal arch as follows : ] X jf i J 

#, behind the tuber culum bnpar, the emdoderm V^V/\^P JT/C 

of Me 3 £ 2 /& htt arches fuse to form the ^ V I I 

l?XP.°kr™ckto!. £MO§Sf£ c 'I'M/fl V #•* the 3 r d arch) 

a groove, at (aides the hypohranckiai am.! nance i*t» j // y' I ^ 

Upper %,'iotaef parts : x J \ \-\Xf 1 terminalis 

m the fewer part ( / **ainly fr*m U& arch) •• : '■'• •' ; '\ 

w * u . MilJyipj!ia&Sf 1 

- Me Upper part (<*ta inly from 313 arctiigrow* | | |{if;„!|"J'j | 

in a, V- shaped ^manner * for ^ 5 hhe 

post.y s op the tsrr^u, ~ W*~ 

* the past * y 3 th * aiarr 3 4 W \ \' J 3 

the \h shaped suicas Unatmtis \ W 

M .5 ; the nerve 4 the 14 arch it 'mandibular n ■ \y caecum \ \J£j 
“* supp lies the cunJ- 2/3 4 'W 'Memb- of frtguc epigloWs 

cahile the <n- of the 3fd arch C $ \osso P haryryed n^suppliestheposbj/jof the muc membrane 

XCcngenilai anom alies : 0) aglossia : Complete or partial absence of tongue * 

(Uimrcqbssiu: abnormahhye tongue due to hypertrophy of its muscles- 
(3) bifid tongue ■ a rare ammdy due to failure of fusion of the l hngualswings- 

(l t ) tonque tie : the frenulum extends to the tip preventing protrusion o e ngu 


t uifa /y 


y/fyfi. 

’•■I ■ v^Sl 

\y^\ ■ : /‘0 


^ yV 

’ v'i/0: ?v *"• 



|ft\ • fffyi'tJ&'c 



ssifk 

m |1 

,KlidlJ | 

?=*te=5?^ NV 


<n 

foramen 


m 


occipital myobornes 








pEVELOPMF MT nF THYROID GfLANp 


I 


foramen Caecum 


ofJSS 


a 


4 

f> V^&litcroUon of 

AJ< - ^=--TT » --— 


S s£' 

m 


* / 
/y 

// 


,y/bii 


'tub ere 

, *"/>ar 


00 


thymglossal duct ■ 

\ ~ 




(V 


h rp»bfao<ki,Wi 
eminence J 


p%i 


/f 0 ) pnmorduim appears erf the Jrfb tueek as 'meduw emJodermaJ 
P eratxon j n pj oor Q p ^ ar y n x p fe ^ ween fa tubercular* impar 7< bhe 
yp ranckiaf eminence, ( al the site indicated b y fa f. Caecum in fa adult te&uyut-)* 

’d^lhicleemng is evaginaUd b form a W»W dioerticuhim which descends 

intrant of hyoid bona 2. laryngeaI milages % remains OmneeteJ fa Hit dorsum 
Of hrrifue by the thyroqlossaJ dart- 


& ^rt ytaj!p* nall/ raiC ^ rpKltim mfr ‘ nh w thyroid milage tu FP er 




* Congenital a nomalies of the thyroidt 

0) Jhtoid^enesis : Congenital absence of thyroid gland leading b cretinism . 

u w, „,,.», 

&) %0£2t^d£l • A* to persistence o/W o/ .. * „ ' ^rr-^. 

^(liW dud unobUberated (anywhere along //,, , f 

of the thyroid aland i descent / 

___ . /“j Mytbglt 

Oh) Tfiyroglossal Fist ula ; 

<® A berrant thyroid :y he t^anay descend more to rach ,, U,. : " 

Cisternal Hiyroiol) . ° h thof ** \) fi u 

Development of para thwidgiand < • — -—~ 


—- 


I MyitaJassdJ 
<**r 


> 


Sf£ derivatives at me pnaryngeal pouches : page 33. 




■ • DEVELOPME NT of the respiratory system 

develops f foro theendodermefithe fivegufc 
AS follows: 


0 


ns rolJoWS: 

U > he 3 ® “* n - e4mtiu Jm called the hry me -trachml 

»trjwi£ Ltht primardiuni of th* _ > . . . i _ ✓ 


n fc /nr 

$iw* a* primerJium of fa nspiraby system) t 
enJ^rrml fUr of yharyax Ufa the hyp, . Unchi 


appears in the 
typo branchial eminence* 


edges groove Utiite > cJif//c///i2the upperfxwtof )hc 

forrguJ fr*Ja 2 parts ; f-fo dors*! pa*} Forms the Oesophagus 

pj foe ventral pa*} firms the {nryng&o. trachea! tube, -- 

7)j(? UP ion of the edges Op the groove begins prom belo\t> upwards 


$)%i laryngo tracheal tube groups Caudally) its upper end Forms 

the Faryotlwhick remains &n nee led to Pxegutby the laryngeal orifice), 
fht mextpart Forms the trachea lututd its tourer part divides 
Irji 2 Fat'out pocketing Called hwg buds. 



(if)' The Pi- tuna bud divides Cnto 3 branches tvhds. the left htuoig 
bud divide* into 2 branches > Each branch is CuMid dic 
araun bronchus * 


( 5 )Each bronchus branches repeatedly WitdL about 17 
generations op subdivisions are produced forming the . 
t> rone hud tree aP one lobe e>f the Uwuy • 3 jibes of Kttuy 

(i>) the terminal branches (Ct(idrespirator/ bronchioles) end 

In the alveoli ^hieh expand only after birth with the 
onset of respiration* 


JX~ the Cartilages, muscle* & connective tissue s 



Zlobesof 
the. Lt \un% 


develop from the splanchnic mesoderm 


DEVELOPMENT OF THE OESOPHAGUS 


* develops from the- park of the foregut extending from the respiratory diverticulum ts 
die fusiform swelling of the sbmach ■ 

>Rl first it is a short tube but later an it elongates rapidly with the descent of 
the heart A lungs * 

* the surrounding mesenchyme differentiates to form the musculature of the oesophagus 
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L ANOMALIES QF THE P HARYNGEAL PART OF FOREGdJ 
^fflMALLES OF THE BRANCHIAL APPARATTUS 


W 


^ 0 Cystic swelling lying anywhere 

0 $ the ant harder of sternomastoid m< Jt results from 
ailure of obliteration of the Cervical sinus (the snd^nd^ 

kfh ectodermal clefts)- 


^ fddtlfljhti JdUild ' the bronchial Cyst may open into the. skin / j 

by a narrouf Canal forming a sinus- branchial cyst ( 

(3) Bruneiihifj[shjjg * the branchial cyst opens into the lumen of the pharynx 


© 


ANOMALIES 


OF THE TRACHEA & OESOPHAGUS: 


tracheo-oesophage al fistula : an abnormal opening between trachea Qoe$oph~/J^ 
due b incomplete fusion of the edges of the i aryngeo-tracheal groove - \ 

C2 )Oesophageal atresia -* due ta displacement cf the septum between trachea 

& oesophagus posteriorly leading to narrowing of the oesophagus- ^ 1 

13) Oesophageal atresia with trachea-oesophageal fis tula- 

(Q Congenital anomalies »f the lungs-- ^ 

iifftV- u‘: ^ j ummd M\ 111 

(i) Agenesis of one or both lungs: an extremely rare Condition rezebinsi 

a *,—*.jim 1 him ■ wmm-w - M, C' II *.M 

from failure cf development of luncf buds at the Cauda! end of the laynqeolndm 
tube - 

(2) accessory lung lobes « due U additional branching of the stem of the long bui 

C3) Respiratory distre ss syndrome C Hyaline membrane disease): 

failure of the alveoli to t'entillate adequately due to absence of a substring 

Called Surfactant L necessary to overcome the Surface tension forces in the 
alveoli ufhen the lays are inflated )* 




DEVELOPMENT OF THE STOMACH 


lisZm <J 


U ifje S^ach appears^ early in the 5th week as a fusiform /Cp| 
gelling in the lower end of the foregut in the middle line- 
j[ ha*£ borders :an t • Qpost ■ and2 surfaces ; Rt-\ Lt- § I|p 
„ the ant' border is Connected to the ant-abd- wall by « | H 
^fltfvljnesocjastrium while the post-border is § t f§ 

Connected b the post-abd- wall by dorsal mesogastrium • 

(2) as development proceedsboth the appearance and 

position_of the stomach changes due to variations °f 
the positions of surrounding organ s & the different rates 
of growth of the different parts of the stomach as follows: iji 
(a) the post- border grows much forms the greater curvature- -d 
ib) the ant- border grows less than the post- & forms the / 

lesser curvature - * . 1 






1ST 


(3) the stomach rotates go 0 clockwise around its 
longitudinal axis has a result : 

ipt) the original Lt- surface becomes anterior 
Lb vagus becomes the ant-gustr/c n- // 

(b) the original Rt-surface becomes past- |^ u ' sur ^Yy| 

& the Kt- vagus becomes the post-gastric /, 11 

(c) the dorsal mesogastrium is pulled to ^ 

left forming a pouch behind the stomach 
Called the lesser sac pfperibmeujrr - 

(k) f\s a result of development of the liver / f 

" fT: rrnri'^' 

in the ventral mesogastnum ^development e /— 
of the spleen in the dorsal mesogastrium : 

(a) the part of mesogastrium between the stomach A 

liver forms the lesser omentum -—" 

(b) the part of mesogastrium between the stomach 
A the spleen forms the gastro-spienic !ig 


.Ventral mesogastriunr 



-.surface 


tt-vagu: 


r 

( 


su chu 


m 

£• 




»7T 





Oliver 









fp}$enilal anomalies of the Stomach • 


fwjfenital hypertrophic pyMc StertosjS_ 


m 




it is a relatively Common anomaly characterised by ||p|||||l| 

marked hypertrophy % hyperplasia of the Circular 

muscle of the pyloric sphincter resulting in narrowing ol ft> oU 


DEVELOPMENT OF THE D UODENUM 

j x 1 — ■ I ■—mmm 

The duodenum develops from the distal part of foregut ^ ^ 
2< the pro rim a! part of midgut as Follows: 








s tomach 


. v> 


.xNN .* 


\ ' ' J? \\ 


<7 


0 ) duodenum Forms a U- shaped loop Convex ferwards^^yz 

in the middle line Connected to the post-abd- wall by forest^ 

dorsal mesentery (rneso duodenum ) - the upper' part op f Fm idgut 
of the duodenal loop has also a ventral mesentery hepat1 


tS* !r- 

— Oj 


<L 


“ & 


o 


hepatic bud v \> 


(2 ),% a result of rotation of the stomach 90° in doc x > x v 

wise direction j the duodenal loop is Carried dorsally 
t t'A hilt* rinhb fl/i/unch friu* tx i ci. nfirintninnl Wall-h the X nV - ! v - /s?**. 


wise direction j uie auoaenaijpopisuinicu \ 

^ to the right against the post-abdominal wallthe 
peritoneum on the post surface of duodenum disappears 

t \ the duodenum becomes adherent to the post-abd-waif 


worn 






(3)1he mesentery of the duodenum degenerates & disappears 




mill 


except- 

(A) the ist inch of the [St part which retains its mesenteries 
lb) the lift part whose dorsal mesentery remains as the 
suspensory Hg-of the duodenum (Ligament oflrietz)- 

(4) the lumen of the duodenum shows temporary obstruction 
by proliferation of the lining epithelium but it rapidly 
becomes Canalized aggin_' 




V 


/ 




- ¥ 
frit* 


n) incompl ete Canalization leading to stenosis of the duoderium- 
2)lrmnplete fixation of duodenum to the post-abd* wall leading to extensive 
* para&derutl recesses which may be sites of internal hernia- 



-faV P ancrea 5 deuelopsjnjhe 4^ 




4 


1 , ^ from ^ZenJoo/ermaf ; / ^ 

? jwsal Vancmiic bud which arise. $ 

f ro m the endoderm of__thcxio rsaI ma tt of 
fit cM°d?Quert SUgh fIy a bove the Inter bud 

and extends dorsa UyjuL^,Js‘Jh the 
.mest?luadegum > 

^ ygnl/ii) pancreatic hud t ohich arises 

(ret m thi gn ^iua (1 c\ f*/i£ Stem o[ the hepatic bi*<J 

j2} In 7~— UJcc kj tfie venhaJt. buolnr iyrate s 

dorsal1/ to h'* Just I^Uuj b, behind the 

dors g 1 buJ_ jJThe2 bud$ Fuse together 

fo form the pancreas -The ventral bud forms 

Ife greater p art of the head 4- the uncinate 
process t uhjlf thejdarsaJ bud Forms the remainder 
of the pancreas- 


V 


> 5&l 


P 




c* 


jl 1 




J 


'w 

1 

Q 






J^' 


1*1 



_ union 
(FT) the 2 bod i 


On cap 1 *** 


3) an,ffte dudSfftk 
fflrtml pawawficMf J»~" ot ^ r 

tJ femt Me /wra/Vi pancreati c duc t uihich 
,s jomf^ VHfc Common bite duct lb form 
the ampjfjta of Voter op ening \nVo the clagjgw " y 
The part of fteeJorsal pancreat ic passing to the ^ 
<UJen«misotia e ral«Jbulo^5ioMl!tit 
remoiu pa Uni Un.na H» acceiscr/pmcrtotic djKt-i' n 

i 



c*+**s& n 

Joining or 
3 Phe ducts ut 
the. 2 buds 

"^ T'rh o f V*+< 


3_rt£ 'Kionth : 



r jf? tnz 

_ Imomms . ru&’fju MfN* " •' 

3rj fnonfh bat- insatm secretion beg** 

2 bout" PHe month • 


annular pancrcos* fhe p anCr6ai \ 

Xmarijtnardm ^ ^dpardoy 

Uu»* e aum ^rteUl/- , <W« 


—« * Forma heft of I $U r * 



cxra(i- 


Ihe h vt r s, gall bladder ar ise from the 

rm of the fotegut as folio ws * t. 

(j) In the middle of the. 3 rd week> a 
C hepatic diverticulum) develops from the en ded*" " 
of the tower end of Poregat. 

(2) the liyer hud divides into ZpaftS : 

!FVf parsj h^pat /ca * ts the large cranio f 
part Lukich M ni give the Futur e Inter 

jb) pars Cy$t{ca US the smalj QuJ<dpar! 

uvhech us 1 It give the fixture gall bladder 
- the original? stalk of the U vtr bud will 
Form the Common bile duct * 

(3) 7 he pars hepab'ax invaoUs theSs&ptUffi 

-- mmm » f n» wm m* m«« 

trqnswrsum^ div ides r&-i u 

branches ■ Each branch divides rep**tdly 
to Farm the CalUftlS ef h&pattCttdfc 
&ff£ [obit of the liver-, 

" I 

Qf) The Columns op the hepatic Cells inside 
the Septum transversum meet the vitelline 

veins broking them into fjVSf StflUSCiJs 

which intervene between the: Cards of 
the StVer Cells- 


(5) tip mesoderm of the septum 
transire rsum gives fist to the 

•S 

ftb&ui tissue stroma and the 


C apsule d the liver- 


C^lhe Liq a merits of the liver t develop i 

tmmtsx** - « mwMkmmn'z m*nmimrmrims &. / 

the septum tmnsversum as follow 









\\*>m 
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g » Y/' / # 
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.<y 


? > 


& 


■ x? 
«o 


Rt-hepatic 
c^ticfc —_ 


"X / 4 

nJj*/ 


f /« 




cysfc/c c/uct 


^Lt-hepatic 
duct 

Common hepatic- duct 


r 

Common bile duct- 


-m j vrrp 

(fit) inC'meso er ™ of septum transvcrsum between the liver 4 anh abdominal 

^all fa eco mes stre tched & fi,r,n.s the falciform lfgamcfit t< the- umbilfca / </• 

finally traversing the septum lies in the free -margin of the falciform tig- 

(b) mesoderm of the Septum transuersum lyirtj between the iiver & the 
Slarytuich becomes Stretched to form the leSSefOmenUMI ' 

(C) 76* liver separates F/t>m the septum transversum (the remnant of which will &rm 

ffirt of the diaphragm) . Only a small area (the bare area of liner) remains in Contact 
UiM th* 8<rp turn transversum ■ 

m lhe Ducts t of the liver develop as fallout * 

ca) the Rt- & ht. hepa tic duets develop from the stems of the Lt- 
branches of the pars he pat fat ■ - 

^ fa original stalk of the liver bud elongates & form the Common bite duct 
which opens at first unto the curd- to&Mof the duodenum . 

I (0 later, as a result of rotation of the stomach the opening of the OB P 
-migrates & the pcster.meJuJ aspect of the 2nd parf.F oUeclenum^ ■ 


ptCcmenita! anomalies 


(1) Congenital Qtres\<* 1 

of Hi* Common bil* 

oluct with distensic* 
of yoM bladder h 
bilfa ry passages - 



(X) Du plication of gall 
bladder wtuck 
oruuj be p *rt id 

Of Conmf[e\e- f 





/ , i 

i r ■ ■ / 


i * 

* f s’if ' 



DEVELOPMENT OF THE MIDffUT i 

* Me vtiJgat 7s the part of Hit gut oMch esteJs From the asJ-mtesfoj 
portal fo the post- intestinal portal' 

* Oeri\/abive<; t V 

~ ^e la^er of duodenum yi he jejunum ^ ifeurr} • 

- Jhe QoecarrTjQ^pendiy L ascending Colon & Rt-jl/s transverse ot\ - 

*Developnunt t Fj _ 


1- 'Formation of LA shat 


<• 


<? — 

(0 M the bcjhninj of the. 5 M week, ^ Jj Fjf 

the part oF the primitive gat extending I . c 

between the agd l InUshiaa ( I ^ZjF ~ = 

portals f orms a Li- Shaped loop j 

ufhich has cranial. Umhj capex. Z} ^ r 

Cauda£ A™£> shoving aCo&caj auie l(ing 

<* fa P** *? /eop ^ * | j&S 

^ u» Me uecal swelling Wl n f erm Me &wer > z oP duodenum^ jejunum ^ijeum 
(33 Me <7^x 0 / Me !ecp is Connected & the yelk sac via the Vi telle intestinal cUct 

(A) tfle part panning the Caeca / swelling will develop into Caecum £< append* ■ 

t5) //?<? cfiSrai to the >} a uidl develop into ascending ca/an ^ KK 2/3 a f 
the transverse Cm far?- ~ 


Af** 


n»w>» 1 


^UpyW 




Ccecai swell^ 


> a 
cr cr 

ft- * 

o <J 

3 3 

—»< — • 

2 A 
ft » 




XT- Herniation of th 







—w i wtwiifc■ inii . jIJUMMIH.JMMuww i ua ww^gw^^ —, , ,r; nrrririww iii wi 1 m . 

the Plh week; the intestinal Uop elongates rapidly Perming 
mumy loops which iemve the abdominal Cavity (which is,at that time; 
very small) and enter the umbi lical Card • 

This is called physiologyicaJUmbiii'CaH 

hernia ujhich remains til! the enc/ A ' 

of the loii Week- f-V-r^ g •— 



»kM< 





^^ U ^tingl loop 270 °ant iclockwise: 

s*™ iime toht'ch Hwt 

>* "Z .'* eta s“'”J. aai 


/ ° in an onHclcck- 

'jst elirec hen a round a longitudin.1 

p a I L . lL ^ _ 


rotate 


flX i* f° rmco1 ^ l ' he Su R 

* s arftt-of-Hrii rotation, th e ^-VI 

ll/’P"' p ‘ ,rf small mtesHnt Corner fe lit behind Hi* large 1 | ' 

in tesH n e' " 

fy Reduction (retu rn) of tlic intestinal loops into the abdomen 

)[ ftie tOlh we«kj, Hie abdominal Govi'l-/ 
ti\\\af^es Grid the herniated leaps begin f II 

i returntb the abdominal Cavity in a I If^^J 

Special order- I s\ 

- the : Upper part af the jejunum is V v u k r 4 1 ^ 

the IJs t p ax/ to re-enter the abdomen f £ ^ A f J 

and lies on the left side• Y^JfeOy — ‘ v *^ I" J 

the mexf rutartrunj loops jr^daallj fa] / r L J 

//f t* the Kh side • |1>Tj / | J 

the Caeca! soue (ting is the las! part \ \ ^o) ^ I J 

t& return to the abdominal Cavity t#Kt- \ y J 1 

&nd lies below the fiver* iliac fossa ^ 

'fis deueiopment proceeds the Caeca!su>e fling \ ^ j 

^onjutes downwards fa reach the RR Iliac fossa \ 

Mus Forming the Rt Colic Flexure * ascending colon • \ 

Viicllo-intesUndduet Finally becomes obli terated - 




to fit* 

iliac fossa 





I 


Remn a nts of vitelline duct 

$ diverticulum : 



H eckxli* 

dUvirt'K*! - 



v * filing diet oiorrxaHy SeComt* obliterated 
& disappear* Q»mp|«fel^*. Sometimes tfcs proWl 

> "* ar th< i(ewm ^atns patent farming the MecJcels dfverti^/um 
"eckel* dterbicuLam is 2" &ng , present in 2'A of p<»pi<?, atkckecj 
t<? ttie i he am 2 p<oj~\- Pmm ilea Caeca!} valve* 

(2) Vitelline fistula > 

"Ihe •juhale Vise lime duct remains open Forminj x 

a direct Connection befuieerr the intestine &UMbilictuPi 

(loeCaD Fistula). j ' 

„ ,, , tt . umbilicus 

Bath ends of the Wtelh’ne duct change, uni* 
fibrous Cords wtu,L its middle part rentcans 
patent rorirtm^ cm abdominal cyst* 



^-OMPHALOCELE 


aaB **®»W 3 !$^iS 53 SBECT^ 


tatam* 


loops of small intestine remain inside 
t(l * ^ bill CO l Card ad birth d^ fc Failure 
reduction 0 f the physiol^feat fu 


iernta* 


fll" ATRESIA & STENO SIS OF ANY PArFoF 
THE PRIMITIVE INTESTINAlIoOP- 



Stenosis onwj affect forty pared of th 
pn mitt be loop, -'most Cow manly fag 
cLoso/en Um * 




° re ' ,ra r °' 9° ^ * 

pcun will be the 1st park u re . enher 
Stbdome,n C from the UmMic*) Cord) S< will be ' 
the left side of the abdami‘na£ &vity 

A ft- I 


on 

& 


S-tnoJUl 


&■ & 


i cle¬ 



ft?) reversed rotation of the int estinal hopj 

r £ V tfrs«d rotation be m a dock wise direction 
ujlll bring the transverse Colon & t«e behind the 

rfuadenum- 

Y- Abnormal site ofJh ejaecu^3, 

Tidix cttUhpnrtlic pasiUotl 





Ccecum&a j 


t. side d uxt u"±^ LL ——■ 

v p «tns inversus ( trdn6IKS,twn ° F 

,fart uJZl^ m >- 

,mcic&abaominai 





* uximotion of the CloaCa * 


* end of the hine/guf* dilates to ^ rm 

On expanded part Called the Cloaca (endaJer/Hxl) 


* the Cloaca i s Connected to the by the 

uflanlals & Closed below by Me cloaca} onembrane 

which is bilaminar te Formed oF 2 layers 1 , 

(<0 Outer ectodermal Payer & 

(k) inner e.r\al<sd?t ma\ lay??. 

TX- Division o f the Cloaca into 2Pa rts ♦ 

!■! w ——i — - -i- mmmmmmmmma mmmmmammmmmm 

* The tissue between the hinjaut &,allantois 

forms the ura - rect*> septum which grows 

Caudally towards the Cloaca! Membrane dividing 

the Cloaca into : 

C°) an anterior pari Catted the primitive uro -geniiai sinus 

(b) « posterior „ # # ana-rectal CanaX • 



it At the Same time the CbacoX'membrane is divided 
fnt * Urogcnitvd! 'wtentbrewe ant er i 'orSy & anal membrane 

posteriorly, 

jQT' Formation of the J 


pjrwV+tA**- ;<f»+v.- 



on ectodermal depression Called the proctodeum 
IS farmed opposite the fewer end of the recto-anoX 
CaAvdL fu is separated From st by Hue anai m«.mbran« 


IS- 


i 


^_Cl qojuoJL 

membrant 



am «i tneiwt 


orotjtnit+l *H*mbr*r 



_ pnactedeam 


I MB WWiM i *ti i Itafc M U P w m m ittj& t m&v m ito 



on ct ana 


- - _ ~ - r r T ” P m g i 

* J ^ 4 Wrtffc&ia®S«R( .Mii 


pp rne anal 'membrane finally ruptures £, the proctodewn 
becomes Continuous with the recto ana! CanaX* 

> the recto anal C&naX will Form the rectum /* 

the Upper aF the anal Canal-* / 

* the proctodeum will Form the fewer-}y 
t, £ thr clvumJ CnortaJ • 






<0 

in 


I rectum (5) upptr™ colon (3)sigmoid Colon 


Ut* 

^ B:=5 =«=^fe== ta , sr 
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anal Canal 


CONGENITAL ANOMALIES 


OF THE HIND GUT 


yfatt onus: *, u 

•f th< a 7' < b ^«n Hu MrmA 

pj £ctsol ' rmaA P"** «F Mm anoJj e««C.> 

^Atresia of rectum : 

<k e to Failvu-cFatevelapmenloFHe proctoJ'un, 

Ik rectum ends blindly & Separate From He 
surf tee by «-mast a p onmctive tissue • 



proctodeum 


l 

3 

§ 

s 




ip 

Q" 

r> 


no prbctodeu 171 


II 


1 1* txe^u onnwi. otmrrrtm; 


Hiese or<? sten PrequenWy cutth imperforate 
Qivus ^ Caused by incomplete d fa is ten 

the 0lc<5Ca i/nirt £ par^s Soothe rcchm 
removes OrnAULetcd t® Hie Urinary bladder, 

tfefhra or vaq 



1 no • 




ty/elPi** dm* ^ Afrnmrilf 

SESELopment of the urinaryJ>X§J1M s« 


R 3 l 


f ua 


e k{<Jne Y*j Ureters u fa pugone of fa Ufinur/ ttdd*r develop ront * 
intermediate wiuJ ^ ^ rest a p , „ & urtthr* * "_ ^ 

* ^ human emtbryo develops 3 kidneys during >h 

pronephros, 'Mesonephros ^ eta.neph.res as hfllotUS > 

(1) PRONEPHROS ^ Iffm 

it is the fst & simp test kidney system ouJu'ck appears in 

trie 'vui'm&n. emibryo . Ip ■- —~ \jm 

^ * develops m the Carvicdpad" of the intermediate I - 

, .WS T " 1 

IR 3 H 

/X) / ^ j- a °f the intermediate- 'ynesederni) I roL^-sX fL~L=L\ 

hich extends daumuxsrd, te open Me the C/Lca- I 

Mo function kn fa ~^ntm embryo. 

*fatey the tubules degenautc completely by ,/, t ^4 tke | I 

tt^ltrtZt PKnCFhr ' C ^ F ‘ rShh U ...J 

(2) MESONEPHROS j- LI 

* * 1 tS tH ‘ ^ ^ stom h a PP ear h fo' embryo /qOq' I 

thoracic Si upper iumibar ruatan of the intermeddle '! 1 (Q r '| 
•mesoderm- j I 

*&ructure: «u*. ^ eaf J^ wJ \L) M 0 I 

develops 2-3 or'Mare excretory frtbuJc* 1 /V'V^cT / 

ttad&d 'mesonephric tubule* - Each tubuA is hX f I fit Q ^ A 

S- shaped ^ teas ; \\ I li^yO ^ ■LL^IJ/ 

(it) ^yicdidJl End un tug trio ted Ly ot gUmerulus- Jo\ J • y 

fc) iderdlmJopening into tkhyiUuLJneso- l=\ 1/ dl j 

ntphr(e oluct C the prone phrie duct) • I'jjLV ^ J 

^ " >w urinary function m otuon • I ^ ( 

tfalC' . the onpjori ty or the tubules disappear \ & 0 Cl CQ I 

by the eW of the XnJ Zenith ivhiL lew \ I 


ZqO o\ 

feMo 

rf 

//vS? 

fPi° 


one so- 


|\ i 

■SA I 

''‘Mtl 


So 2 


1 


1 

I 


w 

3 

r> 

hi 

o 

^3 


I 

5 

Oi 






Car 


cloaca 







fa puh persist 'near the tesfis cn the Mary-The synesonephric duel' 
c koaf > P ears m the $ uJkdi id the (f it forms the VOS deferens . 
the tnnportwnJderivatives of the 'Mesonephros are the following : 
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part 


Fate in the male, embryo 


*• the Upper tubules degenerate (dd- 

¥■ the 'middle txfowertubules ; - 

favm the efferent dactuici rf~~^^ 
of the tesb'sj feadafepi- 
didymi's & the paradidymis \%( — § ~ 


% rr i= 


Meso¬ 

nephric 

duct 


ffans fady & ijui of the 
epididymis , the 

Vets deferens , 
the ejacvlttaryaucf, 
the Seminal vesicle & 

the ureteric bud it 
the tn/pone of the bladder 

Jh V A e *• £ '^ )>!* UJ< r 


WAK 

(t'<& 


fate m the female embr 


degenerate, ft* rudimentaf/ 
luhu-les navnaert 
epoophoron n ^ ^ meS0 'ianum 

paroophoron J 

f odary ^y 


cjil/es the ureteric, bu.d_, 
twyone- of if* bladder 

a rudirnentary due t Called 
Gartner's duct- 


( 3 ) METANEPHROS 

Jt is the 3rd kidney U develop (the: permanent k' ® CP/iO 

site : lumo sacral region- I 

StFUCtW&l Jt fids a double aria in ■ f§v^§ ^ 1 

; v, i^y.rr l^f /%d 

nephrons • c the €*Crefo ry units) dr-\telop fram WjQ CTX^l si 

the 'yyietanephric Cap which is the {freer p>axf 

of the unte-Tmediate mesoderm \nO^I 


>$jte '» lumo sacral region 

*Structure : Jt Aas ci doui 




%h3 


(ZJ cdlectm tiimlesMJfete njeueiop 

the are Uric bad uduch arises as a diuertfculum 
the 'mesonephric oUict- 


cAoaca 




p '— develops as a diverticulum 

d* r -S0'medial- part op the 'Mesonephric 
<-/oS£ Co its Gytterance into the Cloaca . 

€ Urt ^ r ' c bud grows Cranially penctrtU/Hj || 
the 'meta.nephric Cap y W 

* then, the upper W a /■ t he ureteric bad onlay 
to Form the primitivegfo enhei 

divides imL 2-3 major calyces 

* each emryor calyx then divides to 
\ Collecting tubules uvtuch Serene Co 
oiephrons <rf th* o^tebattephric Cup. 


Development 


of the nephrotisiexcretory units | : 

-¥■ the rmetanephrtc Cap develops 'pom the Caudal- 

paxj- op the wnlermeolddZ. -mesoderm C Puanba sacral part) 
Oil'll ides imJh Spherical onasses 

Each eiema£ 'vesicle surrounds the free end of 
a CulCecbinq tubule b, forms S-shaped tufult 
Called the 'nephron. 

*- <m& emd op Hie ^nephron is invagirtaied by 

a glomerulus J fornu'iVj Bo cumans Capsitk uotult 
the o ther emd of the nephron joins the QtHcclinq 
tjdlcaJc-* 

*- each 'nephron clangaleo U form the proximal 

h distal Convoked tubules b the loop of 

Henle - 

% \ furt/rer growth c’i the kidney] : 

11) Changes in Shape . i/Yi the early stages 

the kidney is a bbiifatid 'rgan, ialer fa £ 
grooves dbappear tx dh> surface {dco» 

mccth' 





r 


UUfivf* duCf 






r ' UK' 1 ' 

L jrenl el the kidney . 

%£**£ kicUy & ( t 

I . , the /**" c n 3'<™ • ? If y\' 

‘"u e r it Migrates Upwards 4, y-C) J 

7 jh i ajjt &oel , l ^p 

J c t02£ — thl blood supply ^ A r|%j // 

t fI first the Kidney (receives bid) \x. ^ «| \\ f 

jji/fV /&'" the »u<L.« sacraf, Cm Mm V V * y \\ ' 

J^c arteries l- tower ynxt ^ abcttmj/tal florta\\d 7 ~~'y \ 

f )s the kidney ascends, it n/reiues blood supply tun* the aorta cm 1/ 

y R otation: ^ k 

J, first the Graven SmJc. of the kidney is C/*) | 

Jetted dae’kodcird* t\ ilu iulumt k> directed Kd£& 
forwards * \f 

lafer, tie kidney rotates go • 5 <y that the &we* 

dorsal border fpCrrtn^S lateral 7 \ the- fuluc»t {Ramies l 2 - J 

rytmd^d' 
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dub** dt'recteJ 
JwtmrJ* 


,. .. 

oi*(cc \ed rnuk*'y 


Qr£) 


CONGENITAL ANOMALIES OF THE KIDNEY 


])Kmiaqemoy. PadaxA fff the development of the 

(tintlateral or b< lateral) ■ 

2 ) KfflflS hyfWfin&tf ' abnormally S'rnaM-sized kidney • 

3 ) Congenital ptidstk kidney > - T — 

. IM'W „*matr - ^hrch there is fiHuMe rf 

the excretory umvP (-nephrons)and the altulmry 

tubules • 

effect ; urine fi,/feefa w the nephrons cetdeh delate 
Cmd faun, Cijsts fcthd urith urinevn'lcnrd 

Uluru w Ike acldt Off drub destruction^ ne P hn 


CSV] LEJ=r 

• nr 









2l» v 






pel vie kidney t 

kidney retains its initial foetal position in the pelvis 

due to arrest of its normal ascent * It may be normal in function 

j Ut if it beCom <x diseased later in lifejhe diagnosis is mistaken 
dUe k & ectopic position. y 

5 - Horse shoe-shaped kidney * 

this is ue to fusion of the lower poles of the 2 kidneys 

duy their ascent from the pelvis to the abdomen where 

J p 55 t rough an arterial fork formed by the Z umbilical cui' 

e Z ureters are kinked as they cross over the connecting 

n ge of renal tissue & this produces urinary stasis u/ith subsequent 
stone formation * infection . 

. .__- ( ^ 

these are optional branches of the aorta supplying ^ 

the kidney (unilateral or bilateral ). If they pass to the tower '' 



-Aberrant renal vessels -• 



Ab»-*rr<int rr 


( - - LO wc lower 

pole of the kidney, they often cross infmnt of the ureter Compress inq it 

& causing urinary stasis ■ * 

7- Double ureter • 

this anomaly results From either development 

of Z ureteric buds on one side or due to early 
Splitting of the ureteric bud (before reaching 

the metanephric Cap)- Double ureter is more liable 
to infection Sr stone formation than the normal ureter 





glflpment of the Urinary bladder ^Urethra 



V b*' e i 4 t ,e hl ’i ut ^ to form a dilatation 

M ^cEtI J ml 1 ^ is *«n«W 

* ^ b f C u U \ a duct colled the a ll anMs 
k* fff- ^ a memtra ' K Called Cloaca! membrane 

f * 15 b> (lnneren<lo ^ m ^uter ectoderm) 

^Cbaca is pierced on each side tj the mmephrkdjct 

# tissue Called the utb-teciai septum 

fcvlops m die angle between the allantois S, the hindfft 

jt groins Caudally, cutting through the cloaca,!till it fuses 
u/ikh the doacal membrane * 




3) ^ Cloaca becomes divided by this Septum into Zparts: 

ia) posterior part Called a norectal canal which develops 
into the rectum % upper part of anal canal (see phi) 

(b) anterior part- called the primitive urogenital sinus 
which develops into the urinary bladdery urethra- 

* Tfe Cloaca! m embran e becomes als o divid ed into z parts .* 

(a) urogenital membrane anteriorly -- 

lb) anal membrane posteriorly - 

(4) A Constriction appears in the urogenital sinus 
at the site ofenterarice of mesonephric duct dividing 
't into 2 parts - 

iff) an upper part called vesica- urethral Canal • 
lb) a lower part Called Minftive U/ojenitaUms- 

k ° ; Further development of these z parts differs in the 
male ^ t/?£ female embryo as teHoufs: 








^ Ve ^pment t>f urinary bladder in the male 


\\ 

\ 

\ 

P 


t * 
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-glandular part 
(ectodermal) 


. SlCo life's! canal develops inU> the urinary bladder *the Upper a f 

the prestatic urethra . ~ - 

it f emeione P hriccluct ^die ureter becomes absorbed into 

- ; j der ^ rmm 9 its trigone tmesodermal) thus the ureter* the. 

'■u, nr yUUCi ° pen ^^rsmtel^into the urinary bladder- 

lu with mferenbia! qmvth of the r ^ u jj » • / 

upwards b f-hf or Kb * ' t-bladde.ru/all* the opening of the ureter move* 

^ -TT r ° flll£hia ^ while the Vas deferens 

* ; the pe/j/ie urethra develops as follows t 

- a urethral plate lendoderuto) eUeruis from ti K Uvea .. 


PP rrem 


mmiuu urogenital sinus m . Jk Mdc ^ urface £ T‘^ arto [ lhe 
Surrounded by Zgenitni (urethral) folds- * 

~ the Z mti,ral fM * unite from behind forwards -in 

to tom trie penile urethra which is I, he d by enddJer m ex ^^f al /* 

(glandular)part which develops from the ectoderm W 

i /-fc. it.. - - $ - * I / •iff* 


f ate 


M ; mkHmdmick develops as a diverticulum from t 
m lmc ^ h rk duct) ‘The part distal toft becomes the 
«> thtmtrte&nd: develops « multiple Us -u> ouLdhdbTi ‘ 
lion, the lining of the prostatic urethra which become amlbtof r r ^*1 

alveeh J duels el the gland.The C-TS Capsule are derived f, \. ^ '" the 

4 Sun °Vikitmj messhwt 





(\)the Vesico u rethral Canal develops Into the urinary bladder&the whole urethra * 

(i) the definitive ur ogenital sinus develops Into the lower \$ of the vagina\\ts vestibule • 

JjS : the upper k/$ of the vagina develops from the uterovaginal Canal (see page 55)* 

The union between the upper kls 4 the lower \/ 5 of vagina is demarcated by the hyrnetl' 

The Urachus 




it is a tubular structure extending from the apex of the urinary bladder to the 
umbilicus (the remnant of the allantois) * It becomes obliterated after birth informs 
the median umbilical Ug- 



(t ) Urachal fistula ? due to failure of obliteration of the urachus after 
birth leading to dappling of urine from the umbilicus • 

U) Urachal cyst ‘ due to incomplete obliteration of the urachus 
an intra abdominal cyst may develop from this unobligated part 

(3) Ectopia Vesica : the urinary bladder opens into the ant-abd' wall 

Where the lower part of the anbabdwullis occupied by an ova! \ 
area of bladder mucosa on which the £ ureters open 

(if) Hypospadias: the external urethral meatus 

cn the under surface of the penis _ 

(5) Epispadias: the external urethmi meatus appears on 

the dorsal surface of the penis 
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INDIFFERE 

— n imi ii W iilimn „„ | , 

the. huJiffrrtnt qon<*d(i * irv 

{.xofh oievelop-s From* 3 Sources 

(l) thcHcj(JC ■ fiejK on the 

'^cUpS side op the 'we&oripphro* 

o? ihf iniermeddji nriecodfrm 
tt g\v<."3 fRe sfrtsmn o>P the g«nac{ ■ 

IX) the Cccknik epithelium Covering 

__ r ^ 


'Wt 5 */fcpJ»U, 


<triy?ra 

qe.cn\ Cp h\y /.*>*■ 

•< / /_/ 


g^n/tal ri’Jj. 


\ ^ k 1 ) v dor&d m*unttr 



Vhc cjenibJ? not ge Cniesod*rw.o~Q ) 

'Vtulh plies 5- hr ruts \\\r*Qul«r ckb&Saf Care! *■ 

Ca-tih.d primitive sex Cards <»F the mci' 1rf<rr^nV-0°rtad• 

*rinierdtalqertncelfa' (encoder mXi) j M FP ear in iliC 

Yolk 5ac fa smyceetc along the dorse! 'mesentery la re.MCh the gondola I rid ft fa he 
inbet ween ( he primitive sex Card* > 


7 




ami j.. -ioTi rtji,; ji»i 4 < ij v .^ < j * hi wrv'^nrcdW'T 

tn the ana Is embryo, the in differed I gortad differentiates into testis as fallouts: 

(0 the primitive sex Cards branch faanosiamo-ir. forming testis fords ' 

2) Hi* primordial germ Cells become inCerporated in Hv* branchs'nej 
testis Cords- 

3 ) I he Ushs CorJs lose their Connection iMirh the surface epithelium 
and form t he S CmmelienHIS tubu les which are hors* -She*-shaped 
vjith Straight ends Called straight tubules . 

’,.) the straight tubules tfnsstcmos* together at the hilum of the teshs 
forming the iCtC t€Stf S 

$) the rete testis,which becomes Connected fa the 'meso¬ 
nephric duct by 6-12 Convoluted mesonephric tu bules 
Called Vasa ettereniia, will form the head ofthe epididymis 

1 h* M*“¥*»P m ... 

Surrounded by a thick fibrous Capsule Called tunica ofbugenia -^ 






(0) DEVELOPMENT of THE MAf.F! GENITAL DUCTS 

vcs ic)e &e jaculatoryJuct)■ 
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Vttsa efferent!a __ 

ln the head of epididymis 
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®c u 


paradidymis 


vas deferens 


Mullerian duct 
degenerates 


seminal vesicl 




ejaculatory duel - 


il 


i male genital ducts develop from the mesonefros as follows* 

—in n-^ —— rrr-i \ u m \ iwiimi i iui hm— i mb mi ■ihiim ■ mi mum i biiiiw m i i i mam ihi« illii—iiiia iiir 

(1) the excrefo&Wj£$&tt£phrk-ti*buks adjoining the developing testis (6- u tubules) 
will ferrn the voaa efferenlia ( head of the epididymis) & became Connected! to the rote fceshj . 

Tfit remaining mesonephric. Iubule.5 above Hie$« va$a eFfereatia will degenerate tbrwi’nj 
ftj>penolt'x ®F ep^dlicl^jyji's white those beferw the tesHs will degenerate Forming the parmc/ielym/'s 

Me Mesonephric (ufolff/aiOduet : differentiates into the (h II owing « 

(a) Ynt part bejo^ vasa efferenbia becomes hi<jli£<j ConvoluW 1e brw bo dybttuJ of epididymis 

(b) the part 'next to the f&d ol epididymis tutII acquire a very thick 'muscular ujtt!) 

Qmd becomes the vas deferens 

CO the lower part of the 'mesonephric duct gives out a pouch which fyrms the seminal Vesicle . 
the Cower end * » y " below seminal vesicle will Secome the eyjacaUtvry dud. 

( 3 j ljie Mullerian (parawesanephric) dud degenerates Com/delely in the 'male 

e *cept i 

l£» tipper end uvkxcJt gives the appendix of testis 
^0 n foojet ,} „ s, s; prostate utricle 








(C) DESCENT OF THE TES HE 6fl 

(O he hesHs oledekps high U p on the post-abdominal umII hehinJt^pcr,^ 
(2) A fihromuscaJor band Called $ubern(U#lum ex bends 

fr ° m the touJer P°k of the testis to the ScrotJ pouch- A 

} 0ttbcr n aculurr| traverses Hi* rustles ®P Hie ant* 

C in the irvgmnai! Ctutall) to reach Vhe scrotum where it 

mes attac ^J U'cfe, bottom- ^Ch I 

^ ^ ^ntone*J0saC fisJJ the proCCSSUS % ^ JL | 

^L!tajS_ win accompany Hie guternaeula vn breach the £ |p| 

<9 ' mo[the .qubernuukm UJ jer / § f /fj 

feet of the chorionicgonadotropins + (| K c 
increased ‘nhw-aWominofl pressure \*\ \ *\ 

e P ^ ra 33 i n 3 dacun ©p the testis. : V* ^ \. hia ^Je r 

^ "“"Hi ; t li« m Hie i hoc fc^c.Vvi X / sv l 

’ /„ ~ *»' /ws “ »* oxwf'NX j 

- I I f* " * ra,cA “ "-'W-W m,*. ); /M'.'SS 


the 


o$ 

sj 


pgl 

3 I 


UOriary 

, Plodder 


--.-rum -r „ ra,^ thrsupa } iatt l „• ): f it s' 

' * " 3 ~ " *"«* the scroCJsoc. /* { f/ .■ 

to) the remaining pardof the gahernaeulwm //1^0 

disappear Gr»cpletet^. 

(.7) the part af the processus, ■raj, no hs j 

inside the scrotum will fora, a serous %£-£ 


8th 

S'* 


S5 


'i 
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G *'"v' & r the testis &JU tunica Vajinalu 
(2) the pioximd pant of the processus vegmokJ 
teco-Mes ch/itera ted (vestige d pocesnu v«,m.k\ 

ANOMALIES OF THE^TESTISh 

tl lcryptorcflisiri : Failure of descent of 
the testis ( undescendeof testis)- 

aWaUeSUndcd testis : descent of the lesti, 

to M abnoroudposition e -j P*r, mum, 

of the penis or Ifte femoral * j 

13 ) Congenital inguinal hernia idue to fuiu/ut 

of ob literature op the processus vagin els • 
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FORMATION OF THE OVARY 

yhe Ova r Y o/evelops from the indi fferent gcnacl 
as f*ii oU,s ' 

(jj'lh 1 primitive sex Cords of the indifferent 

V ! i (r# Atm il/.. . I m ii 
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PHmtJImI 
JCnl alii 


pr»nil>/V< Stfx 

C^nJU 


f 


ftad breaks Uf> into Clusters of cells Celled 

fa primary 'medullary Cords which became 

r e pl{LCed later by vascular stroma to form 
fa mtedu.Ua. of the ovary 

p) The Ccdomic epithelium proliferates to 

form a second genera turn of ovary Cords 
uihich divide into isolated dusters of 
Cells - filch Cell cluster wiH form the follicular 
cells of a primary follicle. 

(3) The primordial germ Cells ( enJodermaf from 

the yolk Sac) will te incorporated dxtb the clusters 
and give rise to Oogonia 

fa) the primitive Cortex is thus bums Formed 

fata the 2JJ or permencund Cortex Ccritauruyg 
the primary follicles (Cell clutters Containing 

ooponia) 



ir/meJdh 1 




development of the female genital ducts 

Tht female genital Jachctwlop Fran, the H“»W« n Cper^onephric^ucfe 
8.S ftklloufj * 

I) the Mullerian(paramesonephr i'c)oiuchs arise as 2 
taclinal invaginations of the Coeiomic epithelium lateral 

to the mesonephric ducts • 

[2) each 'muHerian duel Curves 'medially infrontof the 
'mesonephricduct then bends Caudally separatee/ 
by a septum from the opposite Mullerian duct. 
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C3) the Septum then disappears lithe 2 duets Fuse 

c 

m,n S the UUntyaqftuil cental udh>ch has a solid 
k tip “ 

^ Sc ^ lover tip grouts downwards amdprotrudes 
tmf* the posh wall 0 f fa undenttal sinus forming 
W* el etiah'on knou/n as Me Mullerian tubercle, between 
Hit openings oP the mesonephric duels 
(£> tach Mullerian duct has 3 parts 1 

( a ) Upper vertical part opening into the Coekrmic Cavit /. 

Cb) -rrtioldle horizontal part crossing the 'Mesonephric duct • 

(C) lower wertiea] part * 

(6) the first % parts form the Fallopian tube* the region 
ujhere the x cducts unite forms Me furtetus ofthe UterilS 

U ' h, k the Ucr vertl '«*l f»rts unite ti, form the ulenvaginaj 
Canal which g.Ves fa Uterus lupper J^of the VUgma 

(7) Me lower !% of the Vagin# develops from the X sino- 

Vaginoi kul hs which are sol ,J tpi thelia/ swellings from 
bne po5l'- LUaif of fa ‘urogenital sinus Cant-part of cloaca) 
and extend Upwards fusing together Formingsol,d bar. 

(S) Solid bar enlarges & acquires a lumen forming kht 
lever Vs of the Vagina. UnAodernud in origin) . 

(9) the hymen is an incomplete septum Separating the 

Upper If/s f rofn fa Cower ] / s of the Vagina h. is famed of: 

C a ) epithelial fining Cof the Upper U/ S of the Vagina) . 
fb) M M Wth« lower 4 „ ^ y 

(C) 'mesodermal layer inbclwten . 

MB' ( Othe mesonephric tubule* degenerate in the Female leaving 

Seme embrjologlca] remnants Called epoopharan % paroophoron . , , 



fusion of the ___ 

2 $iruivau \ n*l (S 
Mb'* ■ \ / 
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descent of the ovary 


hthiurn 

-THOjUi 



(l)~ffie 0\laty develops high up on the pest- abdominalavail • 

(£) h Fibro'muscular band Catted the. gubernaculum own extends Pram 

the. Uuver p 0 l'g_ a f fac evafy, traverses the ingiundf C&nd. te yet attached 
ta thr dabi'uw mUjus • 

[3) ConlfycFvn of the cjubernacuhtm pulls ttuc ovary Fr*** Its Atyh 
abolcwiWaJl position to ‘ts fotoer level in the pelvis - 
(p) the development of the Uterus divides the gubernaeuLym imJb 2 pant*'. 

(a) CUvt upper part <? xtench'nybettVeen the ovary 5 , the Uterus t CalledOVarian Ify)' 

(b) a htuer rJ o the Uterus ry the Erbium 0*141 us Called 


the round tig- of the uterus » 


*■ Congenital anomalies of the ovary ; 

(1) Congenital absence Lagenesisj leading toTurner’s Syndrome 

(2) thill fietonriphrod ism : the gonads of both sexes avr presen (■ <dt the 
Same person Cov i testis) • 

& ) Accessory ovarian tissue : may be Pound along the Course of-migration of the ovary 

(4-) imperfect desc ent •• the ovary may fail to descend to the pelvis or rarely may be pulled 

by the round fuj-fo the inguinal Canal ■ 







11) QouUe uterus \ double vaaina: due b complete failure of fusion 
' -- of the right & left Mullerian duets 

&) Double ut erus & single Vagina * due b partial failure of Fusion of 

the z Mullerian ducts ' 

fa) Bi partite uterus: a small septum remains in the upper part 

of the uterine cavity - 

(4 )B raiatc uterus : ^ Fundus is slightly depressed due to minor 

degree of imperfect fusion of the Z Mullerian 
ducts- 

(B ) Anomalies due to Complete or partial atresia o f one or both Mullerian duc ts-. 

I B _• a re re condition due to failure of development of the 

% Mullerian ducts - 

( Z % Kudimentary horn *• due tc failure of one Mullerian duct ^ 

to develop leaving one uterine tut>e%.% 
of die body of the uterus Connected to 
a rudimentary horn of the opposite Mulierhn duct ♦ 

i3> Atresia <,f cerm , duck failure of the. Cells Me Centre 

of the cervix to degenerate to form cervical 
Canal * 

^ c ^ e b atresia of the lower ends of 

Mu ileriem ducts * 

(5)IWggr far ate Hym en : due b failure of degeneration of 

the Cells at the junction between the upper 
W& & the lower '/ 5 e f the vaaina _ 

0 Anomalies Jus to remnants *f the Mesmeric kma < 

(»The epoephorem ^paroophoron {remnants ofm&cmphd^ 

laouleu) may enlace and form cysts in the broad «,. 

of the Uterus • * 

v' Gartner'S duct {remnant of mesonephric dud) mas prod, 

3 Cyst ( Gartner'S cyst) heated alongside the Vtujj„ a . 
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(!) i H the. early stages of development the externalcjemt&ha u f ee identical 

in both anait'S h featales ^represented by 2 meseruchyma-f Suae tiinry s 
Called Cloaca! folds on each side of the Cloacal wemhrctnc ■ 

(1) Ihe 2 Cloaca I folds fuse tuiih each other in front u> f the Ct oa.<nd m^brane 

to farm the CfoaC-af eminence cutu'eh. oj/H enlarge if form the genital 

tubercle • 

, 3 ) Ihe Cloacaf'M&rnbrane o/ihde> into urogenital p cunaJ one mb ranees 

(Ij.} f; the. scume time Ihe cloaCxI folds also dir/ac onto genital i urethra !) folds, 

in front ?v &rw£ folds behind- 

(5 '• fret hem g>ctir of elc Oat ions Catted the genital Spellings are for meal on 
either Side or the genital folds 

XT' f urther dev^bprmjt i n the female embryo ■■ 

(1) the genital tubercle enlarges slightly to form the Cht&ris ^ 

(2) trie genital { ureth ral) folds do not fuse but remain 
Vp nra. ted fo fry 11 n y fit bid yri (nproi • 

(3) the Cjeriltai swelling Unit e/nJarg-e. oycea\\y lo 

term the .2 wapra - 



Cll’fc^rY* 


£ib ium 

nui/uih 


//erbium 
/ 'ntaju 4 




penis 



(1) the genital iuhercte : elongatesgrealfo to form, the phallus Cperu'^J 
U) the genital folds ; tire puiled by the elonga ted pko Hus to form 

' — ■III HIW I J, I lU WKMItW* M P-* 

the xad • edges of & deep groove Called the. urethral groove tuiucA 
extends a lory the Caudal as peel of the elongated pha.Uas ■ 


— the. CmAoderm < 2 1 the bottom of the Urethral groove nhlj form the 
urethral pi ate- 

„ At the end of the 3 rd srftorlths the Z urethrad fodds fose & close 
over the We thud plate ■fot^u'erg the urethraJ OasnadL ■ 

- the cUslrtS pax} a f the. urethra is derive} from the ectoderm . 


( 3 ) the ^enitaM spe llings- u>iU form 2 scrotal zioellin^s wtucA 

UJ/'H -foise together forming the scrotum 

¥■ Congenital anomalies ■ 

(1) Absence, of penis or clitoris ’ due to failure of development of genital tubercle • 

( 2 ) Small penis : due fo underdevelopment of genital tubercle in the male 7 men in 

(3) large clitoris: a „ ever development Jf yJ yJ At f ema j e J hemphrA 

(h) divided scrotum -* due fo failure of fusion of the genital swellings in the male 

(5) false hermaphrodite • the externahjenitalia belong to one sex while the 

gonads idang to the opposite sex ■ 


r 





opment of the Face 


j f^inot> t> p_ 0 J_5jf'Ketses around the Stmodeum : 

jfl tiie fP er P art ofthe hud fjj projects Jemwafds forwards 

^ form the frontonasal process * 

the pericardial swelling projects upwards 

j a depression colled the sbmodeunj (primitive mouth) 
i5 formed between the previous 2 swellings 
ik) pharyngeal arches appear on either side of the pharyngeal jut 
y the 1st pharyngeal arch develops 2 processes : 



2-r 



mandibular process Venlrally - 
maxillary process dor sally 

if) the Sbmodeunj becomes surrounded by 5 processes' 

-frontonasal process- -- crania I ly^ 

- 2 maxillary processes - on each side 

~ 2 mandibular processes - Cauda I ly x 

Differentiation & fusion of the 5 processes * 

(A )TEe fmbnasai proms ? 

(I) 2 nasal placodes (buds) develop on either side of the frontonasal p 
(z) each nasal placode becomes invaginuted to form a nasal prt^ - 

(3) the edges of each nasal pit form med-b labnasal folds • 

(4) the nasal pits become deeper forming the nasal Cavities 
which will later open into the pharynx posteriorly- 

(5) each lab nasa l fold will form the ala of the nose 

(6) the 2 med nasal folds unite together: 

(rt) on the surface * to form the middle part of the nose 

\ the filtrum of the upper lip - 


lb) at a deeper level: to form the premaxilla which includes 

- the ont-part of the upper jaw (Carrying the incisor teeth) 

- the primary palate L the Cut- triangularpart of the palate Carrying the incisive fossa)- 









(B) the z maxillary processes * 

W each maxillary process grows medially and approaches the 
toed - & lab nasal folds bat remains separated from them by 

nasolacrimal groove which later will form the nasolacrimal duet 

the 2 maxillary processes fuse with the medial nasal folds 
of the frontonasal process to form the upper Up 
C except the filtrum which is formed by fusion of tb^med-nasal folds) 

(3) each maxillary process unites .* 

(«) anteriorly: with the labnasal fold along the side of the nose 
(b)posteriorly. with the mandibularprocess to form the cheek 

(C ) the 2 mandibular processes : 



U) they fuse above with the maxillary process forming the cheeks* 
i2) they fuse with each other medially to form the lower lip tychin- 


N-B- ' 

(0 the degree of fusion between the maxillary ^mandibular P 
determines the width of the mouth- 

CVthe UiiSfiacrjm^Juct develops at the line effusion 

between the maxillary \ frontonasal processes (at the naso 
lacrimal groove) as a solid Cord which becomes canalized- 
Iht lids & Conjunctival sac appear at theupperend 
of the nasolacrimal duct- 
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Oeveloi 


>tner >t of the palate 





m 






palatine shelves 



m 


mi 


nasal septum 


ii P a ^ (s fcrmeJ of 2 Components^ P afaU — / 

palate - ' 

jlhe primary palate: 

»iti$ the small ant-triangular part of the palate which Carries the incisive fossa * 
develops from the intermaxillary segment of the frontonasal process ( which is 
formed by fusion of the 2 tried- nasal folds at a deep plane) • 

0ic Secondary p alate: 

* it is the remaining large part of the palate . 

* It is formed by 2 shelf- like processes called the palatine shelves which arise 
from the maxillary processes- 

> the 2 palatine shelves grow medially & foru/ards to fuse: 

(a) with each other in the middle line 3c gf 

lb; with the iry palate anteriorly (in a V- shaped manner) * J|P^ M 


& 


3) 1 fie nasal septum descends vertically down WQrds 
from the frontonasal process to fuse with the upper surface of 
the palate in the middle line • 


M Ossification occurs in the ant- part of the palate forming 

the bony palate while the post - part remains fleshy Informs 
the soft palate- 




\ \nSL 10nHut WSI £02 
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Congen it al anomalies of the facs a palate 
)Inclusion dermoid *™.iJ /^~ 

| ^ ^ \ j 

op the Face ^iu^ 10 ^ W ^ >c ^ ma J ^ &*wd a/on^ ^ fes of Fusion V*<=> 

(Cnih 4 *i Cornrnofl£s ^ s,t £ is the la t-end of the upper eye brow \ 

(a,U £xter ^ ocular dermoid)* ^ 

U) (l^e mou th) , 

Wtomp/ete Fusion between the maxillary mandibular \ 
pr °“ SS£5 < M* dosure of the stomodeum). 

(3) Mkrostomia: (small mouth) 

excessive fusion bel u/een the maxillary % mandibular / «.. 
P,0C£SS “ dosure of the stomodemn. \Z 

(4) Oblique facial clef t : 

* # ««» MHlltAn r esu /t«y f rw7 f ai , ure of fusfonutween the \ ^ 

maxillary pnxeas s frontonasal process . There is a cleft li P which 

extends atony the side of the nose to reach the mej. angle of the eye ''' ~ 

& Lotcfal Cleft uppe r Up (hare lip )s \ 

,t is due to failure of fusion between the maxillary process s,the filtrum >< 

M fronb>n ^[P»*&-U may occur on one side tunilateral deft U F y i , 
or on both sicks tbilateral cleft lip) •_ M ^ 

(6) C M m late j Milur, tffcta ««,„ t \ 

of the palate * It may be partial or Complete j unilateral or bilateral : 

&) Utiilateral Cpjnpjete deftj?afate •* a deft runs between the 2 (J^t f 

palatine shelves then between The premaxi It a fane palatine shelf I 

(b) bjlateral_ Completecleft palate • the deft betwee n the z ^ 

palatine did ves extends anteriorly in a V-shaped manner —_ 

separating the premaxilla from the 2palatine shelves (~Jf | 

(C) P ar tia! Cleft Jpdate: may affect the soft palate 

done or extends to the post part of hardpalate 

(d) Cleft uvula: the deft affects the uvula alone * 
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^ ppp&v m 3d Week as a thickening 
t flh& ectoderm known ns the Neural yfg^ 
tftcidiy from the prochordal plat* infront to 
the Cauda! end of the embyonic disc behind 
/{he neural plate wilt form the Neural groove 

^filch has Z elevated edges Called the neural fold j 

yfhe neural folds fuse together transforming the 
mural groove into Ntttftli tube lying beneath the 
ectoderm in the median plane > 

Jlic fusion of the Folds is absent at the ant' tnp°st- 
ends of the tube leaving Z openings on the ectoderm 

fylltd the Qnl>\ the post-neurcporcs* 

^UUr on., the ant-neuropore doses at the 23^day 

tuhile the past-neuropare Closes at the 25-day- , 

+The dosed mum ! tube develops inh the Spina^rdsjthebmm 
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Post-nmcpcre 



THE NEURAL CREST 



* f ormation * 

- it arises as a strip ofectoderal cells situated along thelafedg 

of the neural groove 

- fls the 2 edges of the neural groove fuse together forming the 
neural lube, theimural crests separate as zlongttudina)Cards , 
that tnig rate ventral ly to lie one on each side of the neural tube / 

yp Derivatives * the neural crest becomes segmented into masses 
~ * Which give the following derivatives - 

(D Sensory ganglia of the cranial nerves ( 5,ij 9 & to) 

(Z) ilubononvc ganglia ( both sympathetic parasympathetic)- 

( 3 ) dorsal root ganglia of all spinal nerves*- 

(4) neuril e m mat iSch warm) cells of peripheral nerves * 

(5) the medulla of the suprarenal gland (chromaffin cells)- 

(6) melanoblasb of the skin which produce melanin pigment- 

(7) Arachnoid tpia mater which are ectodermal {but not the dura 
make which is mesodermal)* 














development of the spinal cord 

^^^^^ss^sbsssbbssbsbbssssbsssssbssosssbbsbssssbssubskbbsskbbsbbsbsbbsbsb^B! 

7he Spinal Cord develops from the Caudal part of the neural lube as fallouts 

^ the neural lube IS formed of one layer of simple 
Col mruir epithelium Surrounding an oval Central Canal 

(2) Later on, this layer proliferates & the neural tube 
becomes formed of 2 thick lat walls Connected by a thin 
rooF plate \ a thin floor plate . 

(3) THe lat Walls differentiates into 3 foyers : 

W i the Cells of which gives rise to 
~ the ependymatuljs lining fc central CanaI of the Spina! Cord■ 

- the primitive nerve Cells (neuro blasts) which migrate to the 
'mantle layer . 

* formed of nerve Cells (neuro blasts) 
b neurog/ial Cells (.Spongioblasts) which form the grey mater 

formed of nerve fibres (ascending 
b descending tracts) tuhich Constitute the \d\rttU muter 

(4) a groove called sulcus mitam appears on the inner surface 
of the lat-wall on either side dividing it into 
(U) an abrpldte posteriorly which Contains sensory cells 

Cund forms the post- horn of the spinal Cord - 

(b) a tsa$al plate anteriorly Contains motor cells ^ forms 
the ant- horn of the spina! Cord • 

(6) enlargements are formed in the Cervical blumbar regions of 
the spinal Cord & the Central Canal becomes marrow- 

(6) &fowth_ofthe^spjqaI CorAi 


7 r r* “ J -'--“ [3 month] fat birth 

~ till the 3rd month the spinal Card fills Hie vertebral canal Completely oV 

- the vertebral Colum then grouts at a faster rate than thespinaI g If C 

Cord producing the folio wing changes .* §F C 

(a) the Caudal end of the Cord is overstretched forming the §p C 

ftlum term tried -----| 

(b) the lower end of the Cord shifts upwards & lie at the leveJ f 

°f L 3 at the time of birth 

(MS) In the adultj the spinal Cord ends at the disc between Li 3 Lz 
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roof plate 
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i the '-> ,ina,c °U begins in the UUjmonth 73 

f^ ,Wt hfe * ,SC °"F**«I b the Me. IgyMst natal Hk- 

, kvdfEB®-—-■’■■ ^hSlEjU^f jpenin^ es: 

4) tfl? L ^ ra ^^er develops /■row the mesoderm of the sclerotomes which & rrTi ^ 

P var kbral Column * 

^ afcichnoid 5 pla tnatendevelop from the neural crest (ectodermal in origin)• 


merit n.9^ 


nifccif anomal ies of the spinal Corel 


J-eb/Mtoe Moot the 

of ore °f ^ vertebrae around the spinal Cord (which is normal) zi^zriri!* 

iJjfc Condition occurs Commonly \ n the lumbosacral region & the affected ^ 

$jfee b covered by hairy skin > 

/ flMeilingo Ccl c- * due to failure of fusion of the dorsal parks 
of zor3 vertebrae-Jjj this anomaly > /fo? meninges bulge through (( ~^j) 

ifje defect \the Condition is accompanied by some neurological symptoms- Z ZZ ' sp 1 ™* 1 

( 3 ) McflincjO^niyclaCele i f/ke the previous condition but here the 
Spinal Cord bulges through the defect Ihis anomaly is accompanied 
by severe neurological manifestations- j\ 

fy)Myebccle : due to failure of closure of the neural tube 4 the T<* e 

afhxudpdri of the spinal cord remains exposed to die surface 
through the defect in the vertebral Canal-It is the moskserhus anomaly 
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Telencephalon 


I DEVELOPMENT OF THE B RAIN | 

tlfie brain develops from the Cranial end of the neural tube as follows 
(I) the cranial end of the neural tube expands to form the brain swelling- 
ft) Z Constrictions appear in the brain swellingj. dividing it In to Spurts Called brain vesicles: 
la) forebrain or pivsence.phalort- TeiencephaUn 

Lb) midbrain or mesencephalon- M fcftalfln 

CO hindbrain or rhombencephalon- _^" ~-.-)W(- 

^)tix3 brain vesicles SfttrenWe.as MbwsT M—^ “ 

(fi)the forebrain-gives zephevesicles (the Muteeyes) f iMjZZZi 

then divides intoa median part Called the ditmphdon \\f[ ^]/ yeencep 

~ 2 latdivertkuk tailed telencephalic vesicles (the future cerebral hemisphere#. 

(6fll?e tnidbraim remains undivided * 

fc> The hind brain ♦ gives rise to the following.derivatives s 

0) metencephabn which forms tire pons S^ert belfum - 
CDmyeienCephahn which forms the medulla oblongata 






roof plate 

Alar lamina 

Sulcus 
limitans — 

Basal lamina 

floor plate 



. , , -P evg ^P>T ?ef7t of the brain Stem 

,i e evelo pnjetib of the spinal Cor£ 

i i ^ lamina. I Containing motor nuclei)* 

ITlTl ^ nuclei)- ~ L ^_ t ,„r F laU _J 

Each Mall shows a <nlmo /,wt . . r 

m ^ ans ,n k? r aa Hy,separating the ajar lamina from thebasal la^ 

*BU£ftptiation of the hasal Scalar l am ; nae i nU> columns of Nuclei -. 

- the akrlamina differentiate into 

4 columns of sensory nude! -/, ' 

— thebasgLIarnjna differentiates f „„ era , 

in to 3 Columns of motor nuclei - b ^nchialelf,mntS 

. l s °tnatic efferent 

(^ Columns of the Basajjamirm: 

(,y Somatic efferent Column: (mostmedial) 

- it ties dose to the middle line, in line uiith the 

hnlhorn cells of the spinal cod- ,, - 

- its efferentjibres supply somatic striated muck* , *S®*, tSSU 

( l-e derived from the somites ) • \ 

- it M ess,*** into the Mowing nude! to 

/ejsc„„’ | __ | .... ^ 3d&ifth rw. nuclei in the midhmin - 

(Z ^Special Viceral (branchial)efferent column ? 

" tejiegjusb lateral to the somatic efferent Column - 

^ efferentJibres supply the muscles derived from the branchial (pharyngeal) arch 

- itd&rentiqtesinto the hllowiny nuclei ■-5!Z s.7tb nerves motor nuclei --in the po, 

*■ 9iby\cth \ Uthnewermotor » :in thetncthi 

( 3 ) General Visceral efferent Column t lw ^ hjelnt ^ ti,crbm>i 'Snucleusamh igm 



visceral, 

epitheliu, 


~ Ites just lat-to the special visceral efferent Column , in line with autonomic lot^ horn 
grey matter of the spina] Cord 

- its efferent fibres are parasympathetic supplying viscera]smooth museks lands 

- it differe ntiates int o the following nuclei: 
indorsed nucleus of vagus * in the medulla 

(2) inf salivary nucleus (of glossopharyngeal n J - in tJie medulla 

( 3 ) Sup.salivary nucleus (of facia] n>) * in the pons 

(ipEdinger- Westpha l nucleus (of occubmotor nj in the midbrain * 





Wtfl fte Columns of th e Alarl 


^ . crniina * 

* 5Sr#* 

Jd^lS^fma Herent Column , 

■^W^S^rfSfd-of fa Sensory col 

x0^- * s ?* e Q M*s famfa Visum 

, itfcfyS^L -vX ^ sensory component of the dorsal vaga) nuckas^ 

0al Viscera^afferent column :- 

/ikjitejust fat- to the genera! visceral afferent column- 
recedes taste sensation from the tongue ^epiglottis • 
fitis S£fcsenteJ n _by the nucleus of tmetus soUtarlus 
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i^ frcticral Somatic afferent Column : - 

^ I/# /<s^ ta the special visceral afferent Column- 


it receives afferent sensory fibres from thes!<in of the face&$calp+ 





.. . 


M is the mos t tat 

- it 
~it is 


lumu of the alar lamina- 
auditory & Mestibular fibres of the vestibuhechteorn ■ 



s^me or 


—— . ; r ffo, rrnma; /ft?rMS 5 tffoiafc Wj dwfr * r # AwZ ^ as, ^ /7 l 

.- J f Tf^m^Mrec^es ^.alirnpulsesMCaUeJ 

^ Tl^hfa Ration of the foetal ,nucleus A * 

nuc,ef ‘ c .. „ Ilc k; 0 f the dcrsal niar lamina (mostly ext ra P y ram,M) migrate 

9 %£!£& “ *“ «*r * «-*» ■ 


i 




Sulcus 
— — limitans — 


Development of the lumen of the brain Stem 
0 ) formation of the kth Ventricle : 

-■ Alar lamina N 

- In the rhombencephalon, the alar laminae 

of both sides move a way from each other l lamina 

(as in the way of opening abook) leading ^- floorptaU 

to widening of the lumen thus forming the U th Ventricle- 

~ ^ ,n r °°f plate becomes stretched3i rhomboida! in shapes ex ter 

laterally to form the la t recess of the ventricle on each side — 

~ the vascular mesenchyme lying in Contact with the outer surface of the roof 
plate forms the pia mater 3 k the 2 layers form the tela choroidae which sends 
vascular projections into the Cavity of the hit ventricle to form 

- local resorption of the roof plate leads to the formation of a median foramen 
(of Nagendl) & 2 lateral Foramina (of Luschka) 

( 2 ) Formation of the Cerebral aqueduct : 

the lumen of the mesencephalon (midbrain) 
becomes much reduced (due to thickening in the wall 

td the Cerebral aqueduct (of sylvius) 
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roof tllU 


Development of the Cerebellum 

¥ The Cerebellum is formed of the dorsal part of the alar laminae 
of the metencephabn as follows; 

(1) Hie alar laminae of both sides bend medially to form the rhombic lips 

each of which grows to form medial &lateral bulges _ ^ ^ 

( 2 ) the me d-bulges of both sides meetcach other over the ( utb 

roof plate of the If Hi ventricle &unite forming the vermis 

(3) the lot-bulges grow lb form the Cerebellar hemispheres 


U ll; 


o\ar lamina 


ft) Cerebellar cortex is formed by migration of neurobl 

from the mantle layer to enter the marginal layer _. 

15) the dentate nucleus develops as a collection of neuroblasts 
which remains deeply situated in the mantle layer 
(5) the Cerebellar peduncles develop later as the axons $>% 
of the neurones of the Cerebellar nuclei gmwout of the ^ 

cerebellum to reach the brain stem • 





iwllo rwo.H*» r * 



Development of the forebrain (prosencephalon) r 7 r 7 

0 most- crania] of the 3 brain vesicles . '■'"-'"‘f-""' 

r k .Ji*rticubm appears on each side of the fore brain 
Kj the optic vesicle) subdividing the hrebrain Into 


^nc^ruuon • the cranial part of the- forebmin/mduding 
% lat-diverticula • It gives 2 laboutpccketinas forming th 


utfbfd hemispheres while each Optic vesicle X its stalk mill form 
^ retina UcpUcn* 

,, njpncephalon: the part immediately Cauda! to the optic vesicles • 
^—r^7.t u • 



optic 


vctfcU 


thalamus 
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Development of the Cerebral hemispheres 



-at • 

ventricle 




ventricle 


iff# 1 cerebral hemispheres arise as Z evaginations 
from the lat- wall of the fore brain C prosencephalon) 
i dle Cavity of each evagination expands forming lab veal 
f the Wall of each hemisphere is formed of the following layers: 

(a) outer marginal layer formed of white matter — 

(b) middle mantle layer formed of nerve cells (neuroblasts)' 

(o)inner ependymal layer lining the Cavity of thelabventricle 

f f\$ development proceeds the following changes occur \ 

Cl) the neuroblasts of the wall of the hemisphere (except its base) migrate bom th ema^ 
layer to the marginal layer forming thegnyjmttrrof the cortex--^^ 2 ^^b^^ 2 >^ 

ti the axons of these neuroblasts invade the rest of the wall 
forming the white matter of the cerebral hemisphere- 

il) the neuroblasts of the mantle layer at the base of the 
hemisphere do not migrate to the marginal layer but remain 
deeply situated forming masses of grey matter (corpus striatum 

(3) the part of the med-wall of the hemisphere just above the 

roof of the 3fd ventricle is invgginakd by choroid plexus forming th e choroid fissure 

Ilf) Expansion ofjhe Cerebral Cortex 1 the Cortex expands in all directions 

resulting in trie following changes ' 

(d) the med-surfaces of the 2 hemispheres Come very dose to each other -— 

(b) the Corpus striatum at the base of the hemisphere is pushed towards the 
ihaJanms bat kept separated From it by the Fibers of the internal Capsule - 

(C; the insula which appears on the lat surface as an area of less active growth 
becomes hurried deep to the surface by the surrounding actively growing parti 

(d) the cerebral hemispheres overlap the brainstem ^ cerebellum 
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Development of the Eye 
M Development of the Retinazoolic n . : 

l ■ the optic Vesicle develops as ahollow diverticulum (one on each side) 
the ventrolateral aspect of the prosencephalon ( forebrain) ■ 
(V it extends laterally, its distal blind end expands 
while its proximal part remains narrow forming the optic stalk 
C3> the distal expanded end of the optic vesicle comes in contact 
with the surface ectoderm &becomes invaainoted fc Lm, n*> *akk / 
which is formed of Z layers \ 

W outer foyer : forms the pigmented layer of the retina 
Lb)[nnei layer; differentiates ; as follows ■ 

-ftsant-1% forms the inner layer of the iris ^ciliary body, 
its posbfaj forms all layers of tire retina except the pigmented layer 
[if) the mouth of the Optic Cup mill form the pupil of the ey 

(5) the optic stalk is in vag mated. inferrorly by a groo ve 
Called the choroid Fissure lodging the hyaloid a • 
whiclj extends forwards bend in the foetal lens . 

(6) the thorold fissure becomes dosed by approximation & fusion 
of its 2 ups around the artery.The optic stalk is thus transformed 
Into optic nerve while the /jy (lioidct-beconies the Central a* ofretina * 

(&) Development of the lens : 
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lens 

pauxk 



epticcup 


outer farmer layers 



h/alctd <retry 


«!•»«lopinjj uovr lid 





P*>pi I l*ry >iieiubr<in« 


0) the surface ectoderm opposite ihe developing optic cup is thickemdrdf? 
forming the lens placode which becomes invaginated to form the 
lens vesicle at the mouth of the optic cup . 

( 2 ) the Jens vesicle separates from die snrfo.ee eckderm to He at the moat 
C3) the cells of the post- layer of die fens vesicle elongate to form the lens fibres 
which fill the Cavity of the fens vesicle —-— --— 

(9 Development of the choroid & sclera : 

dhey develop from the mesenchyme around the optic vesicle 
(P) Development of the cornea %ant-chamber s 

the ant-chamber appears as a slit in the mesenchyme covering the 

anteriorly, splitting it into : 

(I) a Superficial layer forming the main part of the Co mm 

(X) cl deep layer forming the indc- pupillary membrane covering the 
lens which degenerates later on- 

NS 1 0) the surface epithelium of the Cornea is derived from tfic edoderm- 
(2) the vitreous body is derived from the mesenchyme which fills theopticcup \ 


ant-tens 
rf \T eprbheliun 


antchambar 




Dev elom pent of the car 
( M External ear 

Auricle : develops from 6 mesenchymal swellings 

around the post - part of the 1 st pharyngeal cleft 
a auditor y meatus : develops from the 1 st pharyngeal cleft- 
^ftfdril m : consists of 3 layers 

K) fitter ectodermal layer : develops from the bottom of & ph-cleft^ 
l%) 0 er endodermal layer : » from the tube tympanic recess 

$ intermediate mesodermal layer: derived from the mesoder 
in between the 1 st cleft 4 lip poach • 

(5 )Middle Ear 

>0 tficU le ear Cavity: develops from the dorsal part of the 
'uib^ tympanic recess which is derived frum the 1st ph-pouch 

tf) OSSidesof the middle ear : 

-Miens &incuii derived from Meckel's Cartilage of the 
«* Stapes s derived from Richert's Cartilage of the 209 p 

rrn Muscles of the middle ears 

Wiener tyafp^h derived from the l&aivh ^suppliedby mand'buhro 
stapedius W-: derived from the 2 nd arch ^supplied by facia! r\- 

f middle eor 

( O Internal Ear cm!ty 

?j) Jfo Membranous part t develops from ectoderm as follows : 

(D Otic placod e develops as thickened part of surface ectoder 
opposite the hindbrain-XI becomes inmginated forming otic pft v 

Ci) the otic pit separates from the surface forming otic vesicle 
( 3 ) the otic vesicle enlarges in a dorso- ventral direction Sr 
divides into : 

(a) ventral Cochlea I ar part which is coiled tb form Cbchlea&saccula 

(b) dorsa 1 utricular part which forms the utricle & the 3 

semicircular canals * 

(TV The bony part * develops From the mesoderm which 

surrounds the membranous part- 
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Devel opment of the 'p ituitary gland 

" l0i>e : pest le 

develops from the ectoderm , ,- Z 

»f the roof of slomoJeum JZZLd 


fefc 
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t’ lobe ( naurohypophyasi) 


develops from the floor cf the 
diencephalon (neural ectoderm) 


(1) Acl "'‘ rticulu ”' ^Ued Rathkc's Pouch 
dr0UJS U f 3U ' arJs from the ectoderm of th* roof of 

Stomodeum in fr ont 0 f the iucce pharyngeal ^Uan .I 

form the ant■ lobe of the pituitary gland • 




JicnctpfoUti 


J <// 


(X) Ike floor of th e diencephalon sends a diverticulum ^ ^ 

Ca " eJ lhe j !!fonJlbul U m which grows downwards L a ,J ium ) 

>n the direction 0 f *a/A*« pouch to form the post- lobe ^ S 

of the pituitary gland, bucca-ftj 

(3)%e infundibulum 4 Mi pouch meet toother- _ -+M 

V& By the end of the 3d month , the Ralhke’s pouch loses MM 

its Connection with the Stomodeum to form the ant- 
lobe of the pituitary h dif fere nt i ates a s Utows ■ ^ ' 

m the ant-Wat I of Rathe's pouch develops into the parsdistalis- 
iti an ^ P^n offers distalis will M 

tC) the post-wall of Rathe’s pouch will form the purs intermedia - JM 
id) the lumen offUthkn poach becomes obliterated-™ HA 

( 5 )l h ej n f undibulu m d ifterentiatcs into the paps nervosa (pcstfcM^ 

& the pituitary stalk • “ ! 


te'iCarolfu .n ] [ 

‘ ✓ 


in 




m 

bucco-pharynqeai 

membrane 


pituitary 

stalk 


—post-lobe 

(pm nervosa) 


v\\ 


Cgngenital^ anomdks^ cf pituitary gland: 


(I) Agenesis : Complete absence of the whole gland is a rare ( 

Condition 4 is incompatible with life ■ ' 

Wjjhsencetfmt^Jue to faim of development offathke's pouch -This fad- 
, 3 , . ,, b ^development of tiynidgland, suprarenal qlands&the testes' 

th& pharyngeal mil 





> ^ Supra ,s Of Osn» W4, u,ch have different 

ertbryoiogical origin 

(0 >>* 5 “f r<!renal CPU** ■■ is dermal in origin rffyfiil 

0 the Supmrenal m e Jul[o : is ec/wfcma/ id origin ■ /LjW L/ 
» Tfe development pnsM Js n s hlk «, ; / 

(!) During the 6® ueek jmo Je rml (ills of the Coelomicepithiliuin JilJfoJsflf 

Mer side of the m^Ury of the ^ prMcnU to form V (H 

n«MJS of large Ms Constituting the fetal Cortex. %iSSm ' 

(?) $ iympatha chroma ffin Cells from the neural crest Cectodermal) y^T^\ 

migrate to enter the media! aspect of the foetal Cortex and rip) j (j ) 

, / Neural V / < 

develop to form the Suprarenal medulla * / cre ** V 
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fp) f\ Second /oyerof Cells develop from the Coelomic tmsotMmm J f^toiaruf 
& Surround the foetal Cortex to form the permanent Cortex- J A "ri 


(lf)~Jhe foetal Cortex regresses rapidly after birth, being 

replaced tty the permanent Cortex - 

( 5 ) By the did year after birth the foetal Cortex 
disappears Complete \y & the permanent Cortex 

differentiates into 3 zone s : 

zona glomeruiosa j zona fasciculata h zona reticulans 
hovje.ver,fuit histological differentiation is attained 


chmmoPfinCt^ 


at puberty 



<S J i 


^■ia8WMtWKggiya»<MWWBIMaBW 8W 8 >» »i 


(!) Agenesis : failure of development of suprarenal glands * || % 

l If) tfdpie supra renal glands • occasions I ly suprct renal tissue 
is found beneath the Capsule of the kidney. 

^j /^cegssory C ortical tiss ue : may be found on the post- 
aifeci * Mil & ptlAs behind the. peritoneum - 

Ilf Adrenogenital syndrome ** is a genetic disorder associated with excess A-C-TH 
secretion by the pituitary leading to hypertrophy of suprarenal Cortex &overproduction 
of androgens -It results in pseudohermaphrodlsm in the Female &premature enlargement 
or the external genital! in the male- 


I he Septum transversum 

*lt is a thick mass of mesoderm which partially separates the thoracic/ 
Cavity from the abdominal Cavity- / 

* Development : ( 

ID the septum transversum is form Jin the neck by fusion of the 

tnyotomes of the 3 [d , Ifdj 5 th Cervical segments receives motor 
nerve supply from the 3 d, 1 +th ^th cervical nerves via the phrenic n- 
(2) with folding of the embryojc disc &descent of the heart, the 
septum transversum is push J Caudally (pulling phrenic nerves with it) 
to reach the lower part of the thoracic Cavity where it stretches 
orizon tally from the ventral body wall to the dorsal mesentery of the gut- 

> Derivatives : j 

the septum transversum becomes differentiated into 3 layers 
CO a S uperior layer which shares in the formation of the fibrous pericardii 

(2) a middle layer which forms thegreaterpart of milsde of diaphragm- 

$ its Central tendon+the diaphragmatic pleura 4 peritoneum 

(3) an Inferior layer which forms the fibrous Capsule &c-Tof the liver 

3( the ventral mesentery of the developing gut- 

Development of the Diaphraqm 

jimu ii nff n - - - * 


y. Ifie diaphragm is mesodermal in origin- 

* It is formed between the 8db \ loth week by the union of 
the Following mesodermal structures t 


- < 
IS o 


thoracic 1 cavity 




»ipli» LriAt»rM 

abdominal Cavity 


gBfeijsg 



( 1 ) the septum transversum—^ 
(Z) Z pleuro-perifoneal membranes 

( 3 ) mesoderm from the chest u/all -■ 
(If) mesentery of the oesophagus-^ 


(£>)mesoderm around abdominal aorta- 





IpKoptii 
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+lhe development of the diaphragm proceeds as follows 


















transversmn : 
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* 

* 


it is fa "™ 1 ln fa neck * descends L> the lover part of the thoracic Cavity (describe) 
it b rn,s an mCvnl pf £ te septum between the thoracic % abdominal 
Caf/ititt since a pleura peritoneal Canal lies posterolateral bit on each side- 
fa septum transversurn expands j, unites with the other components 
0 f fa diaphragm to fom : a large central part + the sternal ^Costal 
portions of the diaphragm- 


\ 1 p/turv-ptrifaneil 

I ’ / Canals 

(f / ] 

I / tnuisvtnu^' \ 


\ 



/ 


t these are 2 mesodermal folds (one on each side) which project inwards from body wall 

* they grow medially encroaching on the pleura-peritonea! Canals until they finally 
fuse with the septum transversurn \ the mesentery of the oesophagus thus dosing 
the pleuroperitoneal canals - 

the pleuroperitoneal me tub runs form the dvrs /lateral parts of the diaphragm • 

(3) Mesoderm m the chest wall • grows inwards forming fa marginal part of the diaphragm 

on either side of fa pleuroperitoneal membrane- • 

Ik) Mesentety of the oesophagus' forms the dorsal median part of the diaphragm 

~ — (between the oesophagus & aorta) • 

is) the mesoderm ground the aorta * fmns the lumbar (vertebral) part of the diaphragm- 


Congenital anomalies of the diaphragm 


* 

1MHK TXl l tUSkutt rJCThtt-^ . lTiM C. 


. ornaans - 

MKIMCMbAi 


0) pant sternal hernia of 

)l is due failure of development of a small part cf the 
diaphragm between the sternal # costal parts - 

a) Congenital hiatus herni a (oesophageal hernia) ? 

-rani-i.p- a. re*. .»:<*«■»<;• 

clue to widening of the oesophageal hiatus of the 
diaphragm % Congenital shortening of the oesophagus 
lending to protrusion of the stomach into the thomx- 

( 3 ) Congenital dia phragmatic hernia of &ockdaiek - 

’fa^bfaihre of the pleura-peritoneal membranes tv dose fa pleuroperitoneal 
Canals allowing fa abdominal viscera h enter the pleuraI Cavity % Compress 
fa lungs ]\ heart * It is more common on fa left side- 








LOCO MOTOR SYSTEM 

1- DEVELOPMENT OF THE SKULL 


I - ” l 

(A) Chondro-cranium (base o p S kuii) 

develops by CartKagenous ossification 
in 6 P alr $ °f Cartilages : 3 iaiera t ^ 

3 medial as Po/Jotus J 

khz 3 lot-Cartilaqp<i 1 


& the orbito Spheno id: 

farms the lesser unrig 
oF sphenoid 

C 2 ) the ali- sphenoid 

forms the greater 
Loing 0 f sphenoid 


( 3 ; the peri-otic Capsule 

forms the petrous 3y 

■mastoid parts of the 
temporal hone 


w 

( 5 ) ylscerocramum (rocf&si^ 

develops by membranous ossification forming 

the Frontal, parietal, SfuamoUS temporal j squamous 
occipital in addition to the facial bones* 


disappears 


JQlEls 

/□lot 


NB 



notochorcf' 


□ & 

0* 

at 

$ 


| the 3 wed* Cartilages\ 

ll- -jd)') trabeculae Crarui ■ 

V | fuse to Form the ethmoid 

-| . J (2) hypophyseal Cartilages 

J he in front of the prochanlal 
J Plate infuse to Form the 

Xy body of sphenoid 

/ \ para Chordal Cartilages 

\ (.formed of the mesenchyme 

a J around the Cephalic part of 

[g 1 the notochord ): 

1 sl Ihey fuse with, the 3 o capita l 

U\ * 

gf Sclerotomes to Farm the basilar 8^ 

3 fat-parts of occipital bone 


(l) ~ U " — ^ M P">^ran, are ■ fronlal, parietal, 

nasa (j facrimol & palatine 

(Vthesk u l l bones developing f rom Cartilage an? .• ethmoiJ nconctueof the ^ 
(3> ~ Skul> boneS Jtvdopit^ from both Cartilage * membrane are : 


Occipital j Sphenoid \ temporal bones 





o.' w xna 

0 ^.^ n?tofhcrd 

the notochord is a primitive axial skeleton 
M Cor^h of a nxJ of cells surrounded by 
a stronj sheath ■ 


i>» 


n) 




SuOny jucu~ i/t • 

tfe^ctymlyetiebral column •• 

> Quriny the hit meek, Sclerotome Cells migrate 
AntJ tA ^y surround the notochord Forming 

the <mesenchymal vertebral Column 

l £ach mesenchy/nal vertebra is farmed of the 
Caudal y z of one sclerotome + the cranial\ of 
the next Sclerotome 

, The notochord regresses completely in the region of 1| | ^ | 

the vertebral bodies bat enlarges in the region 

between the. bodies to form the nucleus pulposus eflhe future intervertebral isr 

) Cprtik^epqus yprtebml/^umn: “'' Ar * 

the mesenchymal Vertebral bodies are changed into Ca 5 

) fo?ny ybtfd)fd CdMlllUf 

Centre of ossification appears In the body of each 
vertebra thus /he CarlHagertods vertebral column is changed 

into bony v-c 

IB. during development, the vertebra I body 9 i 
t 0 3 pairs of processes 

m , An, <nl process^ ground the neural tab. -'“""a 1 e 

2 W«* then unde pearly fer m«g the »/»"t ( - 

«>* 

(3)2 Costal process*J J 3 


, /„ * cerMr^n, theyunite *»nd k f <f 

^d„(^lfin<>ntelanqflU5 fimmng bJie rib 

1 Inl ^ rK S „, M n, rt maxerse fneea el the «* ira 

in the luetborreg-en: (J, <dmiM/i ^ 

-- r^uvane^^tr^ 

IntbSeerW IhezpertsrenunnFuteJfamuli* "( 
- of tot Sacrum ■ ' 




- nude** pdf** 


VeS rise 



• process 

p.tnjnsversarium 

Costal P r - 










n mi 

xeh 



If 


. ,, ...^S ^MENTofthr limrs 

Lfloffl'en l of hmb bu^s : 

feT; W0 appear at 'titeTZ*; nn t* r , ll 

M^uZbaJck^ JZ^ ^ 51 W " k ' -A 

„ PP^y p segments C„ tol^ 

sacra!segments * hamper3 




^ri 3 ^W, having Orders •■ 

, fre axia! COamal) bonier:.marked bythe thumbor big toe - 

•pfvihuual (Caudal, border: marked by the little Finger or little toe - 

~tr'hir» each limb bud is Composedofmass of mesoderm Coveftx* 

n is derived from; m \ a l,plate mesoderm (b) migrating rgyotomes - 

?' 

g ^Egggfeg SLmesoderm into bcnes&muscles ; 

cen tf^Ta^dhriesod^forms Cartilagemus Skeleton which mill ossify mtbbones 

^ the surrounding mesoderm (derived from myo tomes)gives the muscles as follows: 

„ \fje ventral mesodermal mass develops into the flexors adductor muscles & derives 
its nerve supply from the- ant-divisions of the ventral /# rami of spinal nerves 
_ the dorsal mesodermal mass develops into the extensor & abductor mnscjes&are 
supplied by the post* divisions of the Ventral W rami of spinal nerves * 

WSementaUcn of theJImb^ uJh 

creases appear m each bud JMding it mb 3 se 3 ment5 '^ tlli ^, > i^ % f M t Gniiic L-L-) 

(h) Rotation cf the, limb buds 


W the U.L- is adducted stated laterally thus the preaxial border * thumb 
become directed medially ■ 

r ^ r n;hl anomalies dthe hmte 

•M* -** « - 2 


. 

®Synelact yb > hswU o{ 3 



neural crest' 


DEVELOPMENT OF THE SKIN gg 

*~The Skin Consists of 2> Components (epldefmis £ dermis) which arise from ZSouraes: 

(I ) the Epidermis : arises from the surface ectoderm 

% receives melon oblasts ( melanin secreting ceJIs) 
which migrate from the neural Crest to the epidermis* 

(H )the Dermis &subcutaneous tissue, 

are mesodermal and arise from z Sources : 

(0 the mesoderm of the dermatomes of the somites 
CVthe somatopleuric mesoderm (part of lot plate mesoderm) 


(M) the Hair : 

(P The hairs begin to developin the 3fd month as sdid&M 
ectodermal buds arising from the epidermis 
( 2 ) the hair buds sink into the underlying mesenchyme 
& its lower end becomes swollen to form the hair bulb 

*A l • » <1 j --- - * 



P> 


if 


/ 

1 


i 




’*■'< >’• cue- null QUID — ^ C 

(3) the hair bulb becomes invaginated by a mass of mesoderm forming the hair papilla - 
(h) muscle fibres become attached to the hair follicle forming a rredor pili m uscle" 

(5) the Central Cells of the hair bulb elongate ^become kcrtinlzedforminq ihe hair shaf 

(6) the first hairs which appear on the foetus are fine * Called Januqo hairs 
(J)at birth ; the lanugo hate degenerate s^are replaced later by Coarser ha 



A solid grows 
bud . down 


SkiHtfhnds {Sebaceous \sweat glands) * 

(fbSweabgtands: appear in the 5$ month qs sdiddown 9 rowA,^^M 
from the surface ectoderm Into the underlying mesenchyme■ 

Later on, they Canalize & their terminal ends become convoluted 
(&) Sebaceous glands *. arise as side branches from the 

/* ^ f* /A — __ r* as* I a l £ I * - t - m m 


coils and 

• caralisoa 



—..........- W £ t - 

buds of the hair Follicles then theircentral cells degenerate forming fatty secret, 
that passes out Into the hair follicles- J 



(I ) j chOiyosis : dry scaly skin (heriditary disease)- 
^ h ypertrichos is: excessive formation of hairs (generalized or localized 
tflAt nenia * Congenital absence of hair - 

// i . £ 6 * i r m 


Caused by burying of ectoder 




Cedis deep to the surface at the lines of closure of embryonic eUPts(see p , 

' * /Or 















Development of the mammary $ an( l 
jrfMfance of a milk line t ridge) 

jfpyoMjy embryo^ a linear thickening of the surface ectoderm 
llJ^ - lk line) a PP ear S *n the Ventral body mall extending / <4 1 
fopi the axilla dcu/n to the medial part of the inguinal i 
p line disappears shortly after its fermaUon except to 
'■ l(l fae pectoral region which develops into the mammary 

ffi formation of the glandular tissue: 

ID J5-.20 Solid ectode rma l buds arise from the remaining part of the milk line 
0 foe buds Form solid Cords which grow into the underlying mesenchyme .. . 
(fach cord represents afuturmiik duct & a lobe of the mammary gland) * 

0 die Cords Continue to grow $ branch throughout the foetal life * 
j' 4 ) shortly before birth > the Cords become Canalized to form the lactiferous 

Sin usesj lactiferous ducts % secretory alveoh 

(5) the lactiferous ducts open into a depressed area on the surface 

[6) shortly after forth, this depressedatea becomes elevated Forming them 

U)f)t puberty the following occur ; 

{0)in die male ; the mammary gland remains rudimentary (glandular tissue 

consisting of ducts only without alveoli) * 

Lbtftl the Fe male : under the effect cf die ovarian hormones, the mammary 
gland enlarges m Site due & more branching In the lactiferous duels — 

& deposition of'matt Hit between the lobules of tire gland- 






Conaewtal anomalies 

0) flmastia - absence of one or both mammary glands ♦ 

micromastjcv abnormally small breast (.retention of prepubertal state) 

(3) macromastia : abnormally large breast -- 

( $ gyncecomastia : a male developing a female type of breast ^ 

05) pch/mastig : the presence of accessory breast 1 aJ y where 

($) polythelia * M v Ji j) flippy ^mamS>ary\ine ^ 

( DhVefted nipple : due to failure of elevation of the 

mammary pit * / Y 
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